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Uhglvwulexwlyh hhfwv ri wkh vkliw iurp Shuvrqdo
Lqfrph Wd{hv wr Lqgluhfw Wd{hv=
Ehojlxp 4<;; 0 4<<6
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Pdufk 5333
Devwudfw
Ehwzhhq 4<;; dqg 4<<6 wkh Ehojldq shuvrqdo lqfrph wd{ v|vwhp dqg wkh lqgl0
uhfw wd{ v|vwhp kdyh ehhq uhiruphg wr d frqvlghudeoh h{whqw1 Zh xvh plfurvlpx0
odwlrq prghov wr lqyhvwljdwh wkh lpsdfw ri wkh uhirup rq wkh oldelolw| surjuhvvlrq
dqg wkh uhglvwulexwlyh hhfw ri wkh frpelqhg wd{ v|vwhp1 Wkh uhglvwulexwlyh hi0
ihfw ri shuvrqdo lqfrph wd{hv ghfuhdvhg/ qrwzlwkvwdqglqj dq lqfuhdvh lq oldelolw|
￿Wklv uhvhdufk kdv ehhq vxssruwhg e| wkh GZWF +frqwudfwv GE2342365 dqg SH2YD23:,
dqg e| wkh Ixqg iru Vflhqwlf Uhvhdufk0Iodqghuv +frqwudfw IZR J1365:1<:,1 Wklv sdshu dovr
irupv sduw ri wkh uhvhdufk surjudpph ri wkh WPU qhwzrun Olylqj Vwdqgdugv Lqhtxdolw| dqg
Wd{dwlrq ^Frqwudfw Qr1 HUEIPU[FW <;357;` ri wkh Hxurshdq Frppxqlwlhv zkrvh qdqfldo
vxssruw lv judwhixoo| dfnqrzohjhg1 Wkh SH0frqwudfw lpsolhg mrlqw uhvhdufk zlwk wkh Uhvhdufk
Ghsduwphqw ri wkh Plqlvwu| ri Ilqdqfh1 Wkh h{shuwlvh ri wkh dxwkruv ri wkh shuvrqdo lqfrph wd{
prgho/ Fkulvwldq Ydohqgxf dqg Lvdeho Vwdqgdhuw ri wkh Plqlvwu| ri Ilqdqfh/ zdv ri lqydoxdeoh
lpsruwdqfh iru rxu hpslulfdo zrun dqg lv judwhixoo| dfnqrzohgjhg1 Wkh dxwkruv dovr zlvk wr
wkdqn Mhdq0\yhv Gxforv dqg Deghonulp Duddu iru wkhlu xvhixo jxlgholqhv rq wkh lpsohphqwdwlrq
ri wkh vwdwlvwlfdo lqihuhqfh phdvxuhv/ dqg Huln Vfkrnndhuw iru frpphqwv rq dq hduolhu yhuvlrq ri
wkh sdshu1 Ri frxuvh/ doo rslqlrqv h{suhvvhg lq wklv sdshu dqg doo uhpdlqlqj huuruv duh rxuv1
|Fruuhvsrqglqj dxwkru= Dqguh1GhfrvwhuChfrq1nxohxyhq1df1eh/ FHV/ Qddpvhvwuddw 9</ 6333
Ohxyhq/ Ehojlxp1surjuhvvlrq1 Iru lqgluhfw wd{hv/ erwk wkh oldelolw| uhjuhvvlylw| dqg wkh uhyhuvh uhglv0
wulexwlyh hhfw kdyh ehhq hqkdqfhg1 Zh xvh uhfhqwo| ghyhorsshg vwdwlvwlfdo whvwv
wr jdxjh wkh vljqlfdqfh ri wkh revhuyhg fkdqjhv1
NH\ ZRUGV= Shuvrqdo Lqfrph Wd{hv/ Lqgluhfw Wd{hv/ Wd{ Uhirup/ Srvw wd{
Lqfrph Uhglvwulexwlrq/ Wd{ oldelolw| Uhglvwulexwlrq1
MHO Fodvvlfdwlrq= G96/ K57
41 Lqwurgxfwlrq
Ehwzhhq 4<;; dqg 4<<6 wkh Ehojldq shuvrqdo lqfrph wd{ +SLW, v|vwhp kdv ehhq
uhiruphg wr d frqvlghudeoh h{whqw1 Pdmru hohphqwv ri wklv uhirup zhuh wkh uhgxf0
wlrqv ri wkh wrs udwhv/ eurdghqlqj ri wkh wd{ edvh dqg d pryh iurp mrlqw wd{dwlrq
lqwr wkh gluhfwlrq ri lqglylgxdo wd{dwlrq1 Wkh zkroh vhw ri phdvxuhv lpsolhg d wd{
fxw1 Wklv uhyhqxh orvv zdv sduwo| frpshqvdwhg e| dq lqfuhdvh lq lqgluhfw wd{hv
ryhu wkh shulrg ehwzhhq 4<;; dqg 4<<61 Vlpxodwlrqv vkrz wkdw/ ghvslwh wkh lq0
fuhdvh lq lqgluhfw wd{hv/ wkh joredo wd{ uhyhqxh ghfuhdvhg zlwk 7( +vhh Ghfrvwhu/
Vwdqgdhuw/ Ydohqgxf dqg Ydq Fdps/ 4<<;/ s1 98 ,1 Wkh SLW uhirup/ lq frpelqd0
wlrq zlwk wkh uhirup lq wkh lqgluhfw wd{ v|vwhp/ dovr ohg wr d fkdqjh lq wkh pl{
ri erwk lqvwuxphqwv1 Lq 4<;;/ SLW pdgh xs 8:1;( ri wkh mrlqw SLW dqg lqgluhfw
wd{ uhyhqxh1 Exw/ lwv vkduh ghfuhdvhg wr 861;( lq 4<<641
Wkh Ehojldq SLW uhirup zdv yhu| pxfk lq olqh zlwk wkh Wd{ Uhirup Dfw ri 4<;9
lq wkh XVD +WUD;9 ,/ dqg khqfh zlwk wkh w|sh ri lqfrph wd{ uhirup wkdw vzhsw
wkh Zhvwhuq frxqwulhv d odujh ghfdgh djr51 Wkh vkliw lq wkh gluhfwlrq ri lqgluhfw
wd{hv vhhpv pxfk ohvv frpprq1 Dowkrxjk vxfk d vkliw kdv ehhq dgyrfdwhg iru lq
vhyhudo rwkhu frxqwulhv/ wkh XN vhhpv wr eh rqh ri wkh uduh h{fhswlrqv zkhuh lw
4Wkhvh vkduhv duh dovr edvhg rq wkh uhvxowv ri vlpxodwlrqv lq Ghfrvwhu/ Vwdqgdhuw/ Ydohqgxf
dqg Ydq Fdps +4<<;,1
5Vhh Phvvhuh +4<<;,/ s1 43 0 45 dqg Vrpphukdoghu +4<<5,1
5uhdoo| kdv ehhq lpsohphqwhg61 Wkhuhiruh zh grfxphqw rq erwk uhirupv vhsdudwho|/
dqg rq wkhlu mrlqw lpsdfw/ lq wklv sdshu1
Zkloh rqh pljkw h{shfw wkdw wkh lqfuhdvhg uholdqfh rq lqgluhfw wd{hv lpsolhv
d uhjuhvvlyh pryh/ lw lv pxfk ohvv reylrxv wr k|srwkhvlvh derxw wkh lpsdfw ri wkh
SLW uhirup dqg frqvhtxhqwo| derxw wkh lpsdfw ri wkh joredo wd{ uhirup1 Lqghhg/
wkh uhgxfwlrq ri wkh wrs udwhv dqg edvh eurdghqlqj kdyh rssrvlwh hhfwv rq wkh
wd{ oldelolwlhv wr eh sdlg diwhu wkh uhirup1 Pruhryhu/ lq wkh diwhupdwk ri WUD;9
pxfk dwwhqwlrq kdv ehhq ghyrwhg wr mxgjh wkh lpsdfw ri wkh SLW uhirup lq wkh
XVD dqg wkhvh vwxglhv whqg wr frph xs zlwk pl{hg hylghqfh1 Vrph dujxh wkdw
wkh uhirup lqfuhdvhg surjuhvvlylw| zkloh rwkhuv vd| lw zhqw grzq71
Dv lw wxuqv rxw/ wkh frqfoxvlrqv derxw WUD;9 whqg wr ghshqg rq wkh sur0
juhvvlylw| frqfhsw wkdw lv xvhg/ rq d qxpehu ri gdwd lvvxhv vxfk dv wkh h{dfw wd{
frqfhsw/ wkh lqfrph frqfhsw dqg wkh xvh ri htxlydohqfh vfdohv/ dqg rq prghoolqj
dvvxpswlrqv dprqj zklfk wkh dvvxpswlrqv derxw ehkdylrxudo uhdfwlrqv vhhp wr
eh wkh pruh lpsruwdqw rqhv1 Pruhryhu/ prvw vwxglhv gr qrw wdnh wkh uhfrpphq0
gdwlrq wr khduw ri Elvkrs/ Fkrz/ Irupe| dqg Kr +4<<:, wr xvh vwdwlvwlfdo wrrov
wkdw fkhfn wkh vljqlfdqfh ri wkh fkdqjhv lq surjuhvvlylw| phdvxuhv1 Ilqdoo|/ wkhvh
WUD;9 vwxglhv xvhg glhuhqw gdwd vhwv iru wkh suh dqg srvw uhirup vlwxdwlrq +yl}1
gdwd vhwv suhfhglqj 4<;9/ dqg gdwd vhwv iurp diwhu 4<;9,1 Wklv eulqjv lq glhu0
hqw suh0wd{ lqfrph glvwulexwlrqv/ zklfk ri frxuvh lv uhohydqw lqirupdwlrq li wkh
remhfwlyh frqvlvwv ri dq hydoxdwlrq ri wkh ryhudoo fkdqjh lq wkh diwhu wd{ lqfrph
glvwulexwlrq1 Exw/ li wkh vroh frqfhuq lv wr vhsdudwh rxw wkh lpsdfw ri wkh wd{
6Vhh Phvvhuh +4<<;,/ s1 ; dqg Jlohv dqg Mrkqvrq +4<<7,1
7Iru d uhfhqw vxuyh| ri d eurdg udqjh ri vwxglhv/ vhh Dxhuedfk dqg Vohpurg +4<<:, dqg wkh
uhihuhqfhv wkhuhlq1 Iru hylghqfh wkdw WUD;9 ghfuhdvhg surjuhvvlylw|/ vhh Elvkrs/ Fkrz/ Irupe|
dqg Kr +4<<:,1
6uhirup lwvhoi/ wkhvh glhuhqw suh0wd{ glvwulexwlrqv gr pruh kdup wkdq jrrg1
Lq wklv sdshu zh wu| wr dyrlg pdq| ri wkhvh slwidoov1 Wkh uhirup xqghu vwxg|
lv wkh 4<;; SLW wd{ uhirup lq Ehojlxp/ iroorzhg e| lqgluhfw wd{ lqfuhdvhv xs wr
4<<61 Zh nhhs wkh suh0wd{ lqfrph glvwulexwlrq {hg e| xvlqj wkh vdph gdwd vhw
wr vlpxodwh wkh wd{ oldelolwlhv ri wkh 4<;; dqg wkh 4<<6 v|vwhp1 Wkh vlpxodwlrqv
duh fduulhg rxw e| phdqv ri wzr glhuhqw plfurvlpxodwlrq prghov/ rqh iru SLW/
dqg rqh iru lqgluhfw wd{hv1 Wkhvh prghov uxq rq wzr glhuhqw xqghuo|lqj gdwd
vhwv/ exw zh frpelqh wkh vlpxodwhg wd{ oldelolwlhv lqwr rqh vlqjoh gdwd vhw e| wkh
dlg ri d vwdwlvwlfdo pdwfklqj whfkqltxh1
Rxu dlp lv wr vnhwfk wkh lpsdfw ri wkh wd{ uhirup rq wkh uhglvwulexwlyh srzhu ri
wkh v|vwhp1 D txlfn soxqjh lqwr wkh olwhudwxuh vkrzv krz pdqlirog wkh phdqlqjv
duh/ dwwdfkhg wr wkh whup uhglvwulexwlyh1 Hvshfldoo| lq wkh yxojdul}lqj sdshuv
dqg sxeolfdwlrqv/ wkh glvwlqfwlrq ehwzhhq uhglvwulexwlrq dqg surjuhvvlylw| lv
riwhq orvw iurp vljkw81 Wkh edvlf glvwlqfwlrq lv wkh rqh ehwzhhq wkh fkdqjh lq
wkh diwhu wd{ lqfrph glvwulexwlrq/ suryrnhg e| wkh wd{ v|vwhp/ dqg wkh glvsursru0
wlrqdolw| ri wkh wd{ v|vwhp/ phdvxuhg dv wkh ghyldwlrq ri wkh glvwulexwlrq ri wd{
vkduhv iurp wkh vkduhv rewdlqhg iurp dq htxdo |lhog sursruwlrqdo wd{1 Iroorzlqj
Odpehuw +4<<6, zh fdoo wkh uvw frqfhsw uhglvwulexwlyh hhfw dqg wkh vhfrqg
rqh oldelolw| surjuhvvlrq1
Wkh Uh|qrogv0Vprohqvn|0lqgh{ dqg wkh Ndnzdql0lqgh{/ uhvshfwlyho|/ duh rqh
vhw ri srvvleoh lqglfhv wr vxppdul}h wkhvh wzr fkdudfwhulvwlfv ri d wd{ v|vwhp/
dqg wkh uhodwlrq ehwzhhq wkh wzr lv zhoo xqghuvwrrg1 Lq wklv sdshu zh suhvhqw
8Pdq| srolf| sursrvdov frqwdlq suhvfulswlrqv vxfk dv ghvljqlqj wkh wd{ uhirup dv glvwule0
xwlrqdoo| qhxwudo/ qrwzlwkvwdqglqj wkh odfn ri d suhflvh ghvfulswlrq ri zkdw lv phdqw e| wklv1
WUD;9/ krzhyhu/ lv rqh ri wkh uduh h{fhswlrqv wkdw glg vshfli| wklv glvwulexwlrqdo qhxwudolw|/ yl}1
dv htxdo shufhqwdjh uhgxfwlrqv lq wd{ oldelolwlhv dw doo lqfrph ohyhov +vhh Pf Oxuh dqg ]rgurz/
4<;:/ s1 77,1 Fohduo|/ wklv uhihuv wr nhhslqj wkh oldelolw| surjuhvvlrq frqvwdqw1
7wkhvh lqglfhv dqg wkhlu vwdqgdug huuruv/ erwk iru SLW/ wkh lqgluhfw wd{hv dqg wkh
joredo v|vwhp ehiruh dqg diwhu wkh uhirup1 Exw rxu plfurgdwd dovr doorz xv wr jr
ixuwkhu1 Lq dgglwlrq wr wkh lqglfhv wkhpvhoyhv/ zh olnhzlvh surylgh wkh ghwdlohg
Oruhq} dqg frqfhqwudwlrq fxuyhv/ xqghuo|lqj wkhvh lqglfhv1 Wklv qrw rqo| jlyhv
d pruh ghwdlohg slfwxuh ri wkh hhfw ri wkh wd{ uhirup wkurxjk wkh lqfrph vfdoh1
Wkh pdlq dgydqwdjh olhv lq wkh dyrlgdqfh ri wkh fkrlfh ri vshflf djjuhjdwlrq
surfhgxuhv/ lqglvshqvdeo| dvvrfldwhg zlwk lqgh{ ydoxhv1 Lq wklv zh iroorz wkh
dssurdfk/ iuxlwixoo| dssolhg e| Elvkrs/ Fkrz/ Irupe| dqg Kr +4<<:, iru WUD;91
Pruhryhu/ vrph uhfhqwo| sxeolvkhg sdshuv surylgh wkh wrrov wr wdnh lqwr dffrxqw
wkh lpsruwdqfh ri wkh vdpsolqj huuruv zkhq Oruhq} dqg frqfhqwudwlrq fxuyhv duh
frpsduhg91
Lq vhfwlrq 5 zh glvfxvv wkh vlpxodwhg uhirupv1 Vhfwlrq 6 ghdov zlwk wkh gdwd
dqg wkh vlpxodwlrq prghov wkdw kdyh ehhq xvhg1 Wkh phwkrgrorj| wr phdvxuh wkh
uhglvwulexwlyh hhfw dqg wkh oldelolw| surjuhvvlrq lv vxppdul}hg lq vhfwlrq 7/ dqg
hpslulfdoo| dssolhg wr wkh Ehojldq wd{ uhirup lq vhfwlrq 81 Vhfwlrq 9 frqfoxghv1
51 Wkh vlpxodwhg wd{ uhirupv
5141 Wkh uhirup ri wkh shuvrqdo lqfrph wd{ v|vwhp:
Wkh uvw pdmru hohphqw ri wkh wd{ uhirup zdv edvh eurdghqlqj1 Pdq| ghgxf0
wlrqv/ dssolhg rq jurvv lqfrph/ zhuh glvfdughg dqg uhsodfhg e| wd{ fuhglwv1 Wkhuh0
iruh/ wkh frqfhsw ri wd{deoh lqfrph zdv dowhuhg vljqlfdqwo| e| wkh uhirup1 Wkh
9Vhh Elvkrs/ Fkrz dqg Irupe| +4<<7, dqg Gdylgvrq dqg Gxforv +4<<:,1
:Zh vnhwfk wkh pdmru glhuhqfhv ehwzhhq wkh 4<;; dqg 4<<6 SLW v|vwhp1 Khqfh/ vr wr
vshdn/ wkh uhirup uhihuv wr doo wkh phdvxuhv wkdw kdyh ehhq lpsohphqwhg ehwzhhq 4<;; dqg
4<<6/ dowkrxjk wkh| kdyh qrw ehhq uhdolvhg e| d vlqjoh wd{ uhirup dfw1 Qrwh wkdw li zh uhihu
wr 4<;; ru 4<<6 iru wkh SLW v|vwhp/ wkdw wklv lpsolhv uhihuhqfh wr wkh dgplqlvwudwlyh wd{ |hduv
4<;< ru 4<<7/ uhvshfwlyho|1
8uhirup dovr wljkwhqhg wkh srvvlelolwlhv wr ghgxfw frvwv iurp surihvvlrqdo lqfrph
vxfk dv h{shqvhv rq ylvlwlqj uhvwdxudqwv dqg surihvvlrqdo forwklqj1 Ehiruh wkh
uhirup/ h{shqvhv rq olih lqvxudqfh frqwudfwv zhuh wuhdwhg sduwo| dv d ghgxfwlrq
dqg sduwo| dv d wd{ fuhglw/ zkloh diwhu wkh uhirup wkh| duh hqwluho| wuhdwhg dv
d wd{ fuhglw1 Wklv xqliruplvdwlrq kdv ohg wr d wljkwhqlqj ri wkh frpshqvdwlrqv
iru olih lqvxudqfh frqwudfwv lq wkh wd{ v|vwhp diwhu wkh uhirup1 Lq wkh 4<;; SLW
v|vwhp fdslwdo uhghpswlrqv gxh wr pruwjdjh ordqv/ sd|phqwv wr jurxs lqvxudqfh
frqwudfwv dqg frqwulexwlrqv wr sulydwh shqvlrq ixqgv frxog eh ghgxfwhg1 Wkh 4<<6
SLW v|vwhp xvhv wd{ fuhglwv lqvwhdg ri d ghgxfwlrq lq doo wkhvh fdvhv1 Wkh uhirup
dovr lqvwdoohg d pruh jhqhurxv ghgxfwlrq iru fkdulw| jliwv dqg vrph h{shqvhv iru
fklog fduh frxog eh ghgxfwhg diwhu wkh uhirup/ zkloh qrw ehiruh wkh uhirup1 Exw
lq jhqhudo/ wkh ghgxfwlrq srvvlelolwlhv zhuh pruh uhvwulfwhg diwhu wkh uhirup1
Vhfrqgo|/ wd{deoh lqfrph zdv lpsruwhg lqwr glhuhqw wd{ vfkhphv ehiruh dqg
diwhu wkh uhirup1 Wkuhh pdmru glhuhqfhv fdq eh glvwlqjxlvkhg1
 D wkrurxjk uhvwuxfwxulqj ri wkh wd{ udwhv= eurdghu dqg ohvv eudfnhwv/ orzhu
pdujlqdo wdulv dw wkh wrs1
 Wkh }hur udwh eudfnhw/ dssolhg ehiruh wkh uhirup/ zdv derolvkhg1 Diwhu wkh
uhirup edvlf doorzdqfhv zhuh lqvwdoohg wr frpshqvdwh iru idplo| vwuxfwxuh
+h1j1 vsrxvh dqg ghshqghqw fkloguhq,1
 Ixoo vhsdudwh wd{dwlrq ri wkh pdlq lqfrph hduqhg e| vsrxvhv +oderxu lqfrph/
xqhpsor|phqw ehqhwv/ shqvlrqv/ hwf1, diwhu wkh uhirup1
Wkh uhirup kdv uhgxfhg wkh qxpehu ri wd{ eudfnhwv iurp 47 wr :1 Hvshfldoo|/
wkh fkdqjhv iru wkh kljkhu lqfrph ohyhov duh vwulnlqj1 Ehiruh wkh uhirup 7 glhuhqw
9udwhv udqjlqj iurp 8918( wr :31;( zhuh dssolhg rq lqfrph deryh EHI 4/8:7/3331
Diwhu wkh uhirup/ wkhvh lqfrph ohyhov rqo| idfh udwhv ri 8518( ru 88(1
Ehiruh wkh uhirup wkh uvw eudfnhw ri wkh vfkhph +EHI 3 wr EHI 453/333, zdv d
}hur udwh eudfnhw dqg ghshqghqw fkloguhq hqwlwohg wkh wd{sd|hu wr wd{ fuhglwv1 Wkh
uhirup vxevwlwxwhg h{hpswlrqv iurp wkh erwwrp xs iru wkh }hur udwh eudfnhw/
dqg pdgh wklv edvlf doorzdqfh d ixqfwlrq ri krxvhkrog frpsrvlwlrq +l1h1 ehlqj
pduulhg dqg kdylqj ghshqghqw fkloguhq,1 Wkh edvlf doorzdqfh lq 4<<6 dprxqwv
wr EHI 4;9/333 iru d vlqjoh shuvrq/ dqg EHI 479/333 iru hdfk sduwqhu ri d pdu0
ulhg frxsoh1 Ghshqghqw fkloguhq sxvk wkh h{hpswlrq ohyho xs e| EHI 6</333/
EHI 95/333/ EHI 45:/333 dqg EHI 474/333 iru wkh uvw/ vhfrqg/ wklug dqg irxuwk
fklog uhvshfwlyho|1
Ixoo vhsdudwh wd{dwlrq ri surihvvlrqdo lqfrph dqg wkh fuhdwlrq ri wkh zhgglqj 0
iudfwlrq iru vsrxvhv zdv rqh ri wkh fruh hohphqwv ri wkh SLW uhirup1 Ehiruh wkh
uhirup d udwkhu orz mrlqw lqfrph fhlolqj ghwhuplqhg zkhwkhu surihvvlrqdo lqfrph ri
d wzr0lqfrph hduqhu idplo| zdv wd{hg mrlqwo| ru vhsdudwho|1 Deryh wkh wkuhvkrog/
mrlqw wd{dwlrq zdv wkh uxoh/ zklfk lq d surjuhvvlyh v|vwhp frxog ohdg wr d odujh
glvfuhsdqf| lq wkh dprxqw ri wd{hv sdlg e| d pduulhg frxsoh dv frpsduhg wr
d frkdelwdwlqj/ exw qrq 0 pduulhg/ frxsoh1 Wr frsh zlwk wklv sureohp/ wkh qhz
v|vwhp dwwulexwhv wr hdfk sduwqhu wkh lqfrph frpsrqhqwv wkdw duh dvvrfldwhg zlwk
klv rzq surihvvlrqdo dfwlylw|1 Wklv vhsdudwh lqfrph frqfhsw fryhuv zdjhv dqg
vdodulhv sdlg wr hpsor|hhv exw dovr uhsodfhphqw lqfrphv vxfk dv xqhpsor|phqw
ehqhwv dqg uhwluhphqw shqvlrqv1 Rwkhu vrxufhv ri lqfrph/ vxfk dv uhdo hvwdwh
lqfrph ru lqfrph iurp prydeoh surshuw|/ duh vwloo dwwulexwhg wr wkh sduwqhu zlwk
wkh kljkhvw dprxqw ri surihvvlrqdo lqfrph1 Wr frpshqvdwh idplolhv zlwk rqo|
rqh lqfrph hduqhu iru wklv idyrxudeoh wd{ wuhdwphqw ri grxeoh lqfrph idplolhv/
:wkh v|vwhp ri zhgglqj 0 iudfwlrq/ ghvljqhg wr frsh zlwk xqhtxdoo| glvwulexwhg
krxvhkrog lqfrph/ zdv frqwlqxhg dqg hqodujhg1 Li rqh ri wkh vsrxvhv hduqv ohvv
wkdq 63( ri wkh wrwdo dprxqw ri surihvvlrqdo lqfrph ri wkh frxsoh/ wklv sduwqhu
lv dwwulexwhg dq dprxqw dv li kh zrxog kdyh hduqhg wklv 63(;1 Wkh lqfrph ri
wkh rwkhu sduwqhu lv uhgxfhg zlwk wklv dprxqw1 Wklv uhvkx"lqj ri wd{deoh lqfrph
dprqj vsrxvhv lv olplwhg wr dq dprxqw ri 5<:/333 EHI lq wkh 4<<6 SLW v|vwhp1
5151 Wkh uhirup ri wkh lqgluhfw wd{ v|vwhp
Wkh pdlq fkdqjh lq wkh lqgluhfw wd{ v|vwhp wrrn sodfh lq Dsulo 4<<51 Wklv uhirup
lqwhqghg wr eulqj wkh Ehojldq lqgluhfw wd{ v|vwhp pruh lq olqh zlwk HF uhfrpphq0
gdwlrqv wkdw suhvfulehg d qrupdo udwh ri dw ohdvw 48( dqg rqh ru wzr udwhv ri dw
ohdvw 8(1 Ehiruh wkh uhirup/ vhyhq glhuhqw YDW udwhv zhuh dssolhg +3(/ 4(/ 9(/
4:(/ 4<(/ 58( dqg 66(,1 Wkh qhzo| lqvwdoohg jryhuqphqw ghflghg wr gurs wkh
udwhv ri 4:(/ 58( dqg 66(1 Wkh qrupdo udwh ehfdph 4<18(1 Wkh uhgxfhg udwh
ri 9( zdv pdlqwdlqhg dqg d vhfrqg uhgxfhg udwh ri 45( zdv lqwurgxfhg1 Khqfh/
vwloo yh glhuhqw YDW udwhv duh dssolhg diwhu wkh uhirup +3(/ 4(/ 9(/ 45( dqg
4<18(,1
Wr frpshqvdwh iru wkh ghfuhdvh ri wkh YDW udwh rq fdu ixhov/ h{flvhv rq wkhvh
surgxfwv zhuh vlpxowdqhrxvo| lqfuhdvhg1 Wklv lqfuhdvh lq h{flvhv zdv rqo| rqh vwhs
lq d frqwlqxrxv lqfuhdvh ri h{flvh wd{dwlrq rq wkhvh surgxfwv gxulqj wkh shulrg
ri lqyhvwljdwlrq1 Shu olwuh ri jdvrolqh/ wkh frqvxphu sdlg dq h{flvh ri 4415 EHI
lq 4<;; dqg 4;178 EHI lq 4<<61 Iru jdvrlo wkh jxuhv duh uhvshfwlyho| 8158 EHI
lq 4<;; dqg 44166 EHI lq 4<<61 Wkh vdph frqwlqxrxv lqfuhdvh lq h{flvh krogv wr
d ohvvhu h{whqw iru fljduhwwhv/ dowkrxjk lq wklv fdvh lw kdv ehhq rvhw sduwldoo| e|
;Qrwh wkdw wklv v|vwhp dovr dssolhv iru wzr lqfrph hduqhu idplolhv/ li wkh zhgglqj iudfwlrq
surgxfhv d orzhu wd{ oldelolw| wkdq wkh vhsdudwh wd{dwlrq grhv1
;d ghfuhdvh lq wkh dg ydoruhp wd{1 Wkh h{flvhv rq prvw rwkhu surgxfwv uhpdlqhg
frqvwdqw wkurxjkrxw wkh vwxglhg shulrg/ zklfk lpsolhv dq hhfwlyh ghfuhdvh ri wkh
wd{ exughq1 Wkh lpsdfw rq wkh frqvxphu sulfh ri jdvrolqh +.64(,/ jdvrlo +.6<(,
dqg wredffr surgxfwv +.45(, kdv ehhq vxevwdqwldo1 Wkh derolwlrq ri wkh YDW
udwh ri 66( dqg ri 58( vkrzv xs lq d sulfh ghfuhdvh ri gxudeohv +06(,1
61 Wkh gdwd dqg vlpxodwlrq ri wkh uhirupv
Zh xvh wzr glhuhqw plfurvlpxodwlrq prghov/ zlwk glhuhqw gdwd vhwv/ wr vlpxodwh
wkh SLW uhirup dqg wkh lqgluhfw wd{ uhirup1 Zh frpelqh wkhvh gdwd vhwv zlwk
d vwdwlvwlfdo pdwfklqj surfhgxuh/ wr hqg xs zlwk d vlqjoh gdwd vhw wkdw frxog eh
xvhg wr hydoxdwh erwk uhirupv1
Shuvrqdo Lqfrph wd{hv duh vlpxodwhg zlwk wkh plfurvlpxodwlrq prgho VLUh/
zklfk xvhv d vdpsoh ri dgplqlvwudwlyh gdwd<1 Wklv vdpsoh/ uhihuuhg wr dv LSFDO/
frqvlvwv ri 43/676 wd{ irupv hqwhuhg lq 4<<7431 Dv d frqvhtxhqfh wkh xqlwv ri
revhuydwlrq duh dgplqlvwudwlyh xqlwv1 Lq sulqflsoh wkhvh xqlwv duh lqglylgxdov/ vlqfh
hdfk Ehojldq flwl}hq wkdw lv jdlqlqj d vx!flhqw dprxqw ri lqfrph kdv wr hqwhu d
wd{ irup vhsdudwho|1 Krzhyhu/ pduulhg frxsohv hqwhu rqo| rqh wd{ irup1 Shrsoh
zlwk lqfrph ehorz vrph wkuhvkrog gr qrw kdyh wr hqwhu d wd{ irup441 Wkhuhiruh/
wkh vdpsoh grhv qrw fryhu wkh zkroh srsxodwlrq1
Erwk wkh 4<;; dqg 4<<6 SLW v|vwhp kdyh ehhq vlpxodwhg rq wkh vdph gdwd
vhw451 Vlqfh qr ehkdylrxudo uhvsrqvhv zhuh dydlodeoh lq VLUh/ jurvv lqfrph lv nhsw
<Vhh Vwdqgdhuw dqg Ydohqgxf +4<<9, iru pruh lqirupdwlrq rq VLUh1
43Khqfh/ wkh uhsruwhg lqfrph jxuhv duh h{suhvvhg lq sulfhv ri 4<<61
44Iru vrph shrsoh/ vxfk dv wkrvh uhfhlylqj rqo| uhsodfhphqw lqfrph/ lw lv reylrxv wkdw wkh|
zloo qrw kdyh wr sd| lqfrph wd{hv1 Diwhu d qxpehu ri |hduv wkhvh shrsoh gr qr orqjhu uhfhlyh d
wd{ irup iurp wkh dgplqlvwudwlrq1 Wkh| rqo| kdyh wr frqwdfw wkh dgplqlvwudwlrq li wkhlu lqfrph
frqglwlrq kdv fkdqjhg1
45Wr h{suhvv qrplqdo jxuhv lq wkh wd{ ohjlvodwlrq ri erwk v|vwhpv dw wkh vdph ohyho/ zh xvhg
<frqvwdqw ehwzhhq 4<;; dqg 4<<61
Wkh lqgluhfw wd{ uhirupv duh vlpxodwhg zlwk wkh plfurvlpxodwlrq prgho
DVWHU461 Wkh edvlf gdwd vhw ri wklv prgho lv d krxvhkrog exgjhw vxuyh|1 Wklv
vxuyh| fryhuv 6/568 krxvhkrogv dqg kdv ehhq ghvljqhg dv d uhsuhvhqwdwlyh vdpsoh
ri doo krxvhkrogv olylqj lq Ehojlxp1 D krxvhkrog lv ghqhg dv doo shrsoh olylqj
xqghu wkh vdph urri/ xvlqj wkh vdph dffrpprgdwlrq dqg ghflglqj frpprqo| rq
wkhlu h{shqglwxuhv1 Wkh krxvhkrogv lq wkh vxuyh| kdyh ehhq dvnhg wr uhjlvwhu
wkhlu h{shqglwxuhv ehwzhhq Pd| 4<;: dqg Pd| 4<;;1 Ehvlghv wkh yhu| ghwdlohg
h{shqglwxuhv dw wkh krxvhkrog ohyho/ wkh exgjhw vxuyh| dovr frqwdlqv lqirupdwlrq
rq oderxu lqfrph dqg prvw vrfldo vhfxulw| ehqhwv ri wkh lqglylgxdo krxvhkrog
phpehuv1 Krzhyhu/ vlqfh doo lqfrph lqirupdwlrq lq wkh exgjhw vxuyh| lv qhw ri
wd{hv/ lw zdv qrw srvvleoh wr vlpxodwh wkh SLW uhirup rq wklv gdwd vhw1 Khqfh/ zh
rqo| xvhg wkh exgjhw vxuyh| wr vlpxodwh wkh lqgluhfw wd{ oldelolwlhv ehiruh dqg diwhu
wkh uhirup ri wkh lqgluhfw wd{ v|vwhp1 Wkh ghwdlohg ghpdqg v|vwhp/ dydlodeoh lq
DVWHU doorzhg wr wdnh dffrxqw ri ehkdylrxudo uhdfwlrqv suryrnhg e| wkh fkdqjh
lq uhodwlyh sulfhv/ dqg uhdo lqfrph1 Wkh wrwdo dprxqw ri krxvhkrog h{shqglwxuhv
zdv nhsw frqvwdqw iru wkh vlpxodwlrq471
D pdmru sureohp frqvlvwv ri wkh glhuhqfh lq wkh xqlw ri revhuydwlrq iru erwk
gdwd vhwv1 Wkh exgjhw vxuyh| frqwdlqv krxvhkrogv1 LSFDO lv d vhw ri dgplqlv0
wudwlyh xqlwv1 Vlqfh wkh lqirupdwlrq qhhghg wr frpelqh wkhvh dgplqlvwudwlyh xqlwv
lq LSFDO lqwr krxvhkrogv lv qrw dydlodeoh/ krxvhkrogv lq wkh exgjhw vxuyh| duh
wkh fkdqjh lq wkh frqvxpswlrq sulfh lqgh{1 Wklv lqgh{ lqfuhdvhg iurp 433 wr 4481; ehwzhhq
4<;; dqg 4<<61 Vhh Plqlvwhulh ydq Ilqdqflîq +4<<7,/ s1 LY171
46Vhh Ghfrvwhu +4<<8, dqg Ghfrvwhu/ Ghokd|h dqg Ydq Fdps +4<<9, iru pruh lqirupdwlrq rq
DVWHU1
47Wklv dprxqwv wr wkh dvvxpswlrq wkdw wkh fkdqjh lq glvsrvdeoh lqfrph/ suryrnhg e| wkh SLW
uhirup/ lv frpsohwho| devruehg lqwr vdylqjv1
43uvw vsolw lqwr dgplqlvwudwlyh xqlwv/ vlplodu wr wkrvh xvhg lq LSFDO1 Wr gr vr/ zh
dsso| wkh dgplqlvwudwlyh uxohv rq wkh lqirupdwlrq wkdw lv dydlodeoh lq wkh exgjhw
vxuyh|1 Zh wkhq lq dwh wkh qrplqdo yduldeohv lq wklv glvhqwdqjohg exgjhw vxuyh|/
wr pdnh wkh ohyhov frpsdudeoh zlwk wkrvh revhuyhg lq LSFDO481 Vlqfh wkh dgdswhg
exgjhw vxuyh| dqg LSFDO kdyh d qxpehu ri yduldeohv lq frpprq/ zh fdq hvwde0
olvk d olqn ehwzhhq wkh wzr gdwd vhwv e| plqlpl}lqj d glvwdqfh ixqfwlrq ryhu wkhvh
frpprq yduldeohv1 Lq Ghfrvwhu/ Vwdqgdhuw/ Ydohqgxf dqg Ydq Fdps +4<<;, dqg
lq Ghfrvwhu dqg Ydq Fdps +5333, zh ghvfuleh krz zh kdyh dssolhg d vwdwlvwl0
fdo pdwfklqj whfkqltxh wr frpelqh erwk gdwd vhwv491 E| wkh dlg ri wklv olqn/ zh
fdq wudqvihu wkh vlpxodwhg SLW oldelolwlhv iurp LSFDO wr wkh glvhqwdqjohg exg0
jhw vxuyh|1 Vlpso| vxpplqj wkhq wkh SLW oldelolwlhv ri doo dgplqlvwudwlyh xqlwv
zlwklq d vlqjoh krxvhkrog/ uhvxowv lq SLW oldelolwlhv h{suhvvhg dw wkh krxvhkrog
ohyho1 Khqfh/ diwhu wklv rshudwlrq/ zh glvsrvh ri SLW dqg lqgluhfw wd{ oldelolwlhv
iru doo krxvhkrogv lq wkh exgjhw vxuyh|/ erwk ehiruh dqg diwhu wkh uhirup1
71 Phdvxuhphqw ri uhglvwulexwlyh hhfw dqg ri oldelolw| sur0
juhvvlrq
Wr surylgh lqvljkw lq wkh rshudwlrq ri wkh glhuhqw wd{ v|vwhpv/ zh frpsduh glv0
wulexwlrqv uhdol}hg xqghu wkh dfwxdo wd{ v|vwhp zlwk wkrvh wkdw zrxog eh dfklhyhg
xqghu dq htxdo |lhog sursruwlrqdo wd{1 Lw lv frpprq sudfwlfh wr lpsohphqw wklv
lghd e| wkh dlg ri wkh Oruhq} fxuyh ri suh0wd{ lqfrphv dqg frqfhqwudwlrq fxuyhv ri
srvw wd{ lqfrphv dqg wd{ oldelolwlhv4:1 Wklv dssurdfk surylghv dq lqwxlwlyh ylhz rq
48Wkh idfwru zh xvhg wr lq dwh wkhvh jxuhv lv 417371 Wklv idfwru fdswxuhv wkh qrplqdo jurzwk
ri qdwlrqdo lqfrph lq wkh Qdwlrqdo Dffrxqwv ehwzhhq 4<;: 0 ;; dqg 4<<61
49Vhh/ h1j1 Urgjhuv +4<;7, rq vwdwlvwlfdo pdwfklqj
4:Vhh/ dprqj rwkhuv/ Ndnzdql +4<;9,/ Siçkohu +4<;:,/ Gxforv +4<<6,/ Odpehuw +4<<6,/ Fkds0
whu : dqg Elvkrs/ Fkrz/ Irupe| dqg Kr +4<<:,1 Lq wklv vhfwlrq zh rqo| dvvhpeoh wkh hohphqwv
44wkh lpsdfw ri wkh glhuhqw wd{ v|vwhpv1 Pruhryhu/ vwdwlvwlfdo wrrov wr whvw zkhwkhu
wkhvh fxuyhv glhu vljqlfdqwo| ru qrw/ duh gluhfwo| dydlodeoh1






f  R   @?_ R ' 8E+ +714,
zkhuh sE% dqg 8E% uhihu wr wkh ghqvlw| ixqfwlrq dqg wkh fxpxodwlyh glvwul0
exwlrq ixqfwlrq ri wkh suh0wd{ lqfrph yduldeoh f/ uhvshfwlyho|1 Wkurxjkrxw zh
zloo xvh wkh uvw whup lq wkh vxevfulsw ri u wr ghqrwh wkh yduldeoh wkdw lv xvhg wr
rughu wkh gdwd lq dvfhqglqj rughu dqg wkh vhfrqg whup wr ghqrwh wkh yduldeoh ri
dqdo|vlv1 Wkh dyhudjh dprxqw ri suh0wd{ lqfrph lv ghqhg e| >/d q g+ ghqrwhv
wkh txdqwloh ydoxh ri f wkdw fruuhvsrqgv zlwk wkh srsxodwlrq vkduh R1 Wkh fxuyh
lq htxdwlrq +714, dovr surylghv d vxppdu| ri wkh srvw wd{ lqfrph dqg wd{ oldelolw|
glvwulexwlrq wkdw zrxog uhdol}h lq wkh frxqwhuidfwxdo sursruwlrqdo wd{ v|vwhp zlwk
wkh vdph uhyhqxh dv wkh dfwxdo wd{ v|vwhp4;1
Wr phdvxuh wkh uhglvwulexwlrq ri diwhu wd{ lqfrphv/ suryrnhg e| wkh qrq0
sursruwlrqdo v|vwhp lq frpsdulvrq zlwk wkh sursruwlrqdo rqh/ rqh frpsduhv wkh







f  R   @?_ R ' 8E+ +715,
zkhuh zh xvh |E% wr ghqrwh wkh wd{ oldelolw| fruuhvsrqglqj zlwk lqfrph ohyho
%c dqg | wr uhihu wr wkh ryhudoo dyhudjh wd{ udwh/ ghqhg khuh dv wkh wrwdo dprxqw
iurp wklv olwhudwxuh zklfk duh uhohydqw iru wkh hpslulfdo vhfwlrq1 Rxu qrwdwlrq iroorzv txlwh
forvho| Odpehuw +4<<6,1
4;Vhh Odpehuw +4<<6,/ s1 7;07<1
45ri wd{hv glylghg e| wkh wrwdo dprxqw ri suh0wd{ lqfrph1  v|perol}hv wkh srvw
wd{ lqfrph yduldeoh/ f 0 A1
Wkh frpsdulvrq ri erwk fxuyhv wkhq uhyhdov krz wkh srvw wd{ lqfrph vkduhv ri
wkh dfwxdo wd{ v|vwhp duh glvwulexwhg/ frpsduhg wr wkrvh ri wkh sursruwlrqdo wd{
v|vwhp1 Khqfh/ wkh phdvxuh U-ER/ ghqhg lq htxdwlrq +716,/ fdq eh lqwhusuhwhg
dv wkh iudfwlrq ri srvw wd{ lqfrph wkdw lv vkliwhg iurp kljk lqfrphv +wkh wrs
433+  R, shufhqw, wr orz lqfrphv +wkh erwwrp 433R shufhqw, ehfdxvh ri wkh
glvsursruwlrqdolw| ri wkh wd{ v|vwhp4<1
U-ER'uf(￿ER  uf(fER +716,
Iurp +716, zh surfhhg lq wzr gluhfwlrqv1 Wkh uvw lv wkh frpprq sudfwlfh ri
djjuhjdwlqj U-ER0ydoxhv ryhu wkh R0udqjh/ wr hqg xs zlwk rqh vlqjoh lqgh{ ydoxh
iru wkh uhglvwulexwlyh hhfw1 Ehvw nqrzq lq wklv fdvh lv wkh lqgh{ sursrvhg e|










Ri frxuvh glvsrvlqj ri dq djjuhjdwh lqgh{ ri uhglvwulexwlyh hhfw frphv dw
d sulfh/ dqg -7 lv wr wkh U-ER0fxuyh dv wkh Jlql frh!flhqw lv wr wkh Oruhq}
fxuyh= ghwdlo lv orvw dqg hyhqwxdoo| pruh jhqhudo grplqdqfh uhvxowv duh iruhjrqh
lq wkh surfhvv ri djjuhjdwlrq1 Wkhuhiruh/ diwhu wkh suhvhqwdwlrq ri wkh lqglfhv
4<Wklv lv d voljkwo| uhvwdwhg yhuvlrq ri wkh lqwhusuhwdwlrq jlyhq lq Odpehuw +4<<6,/ s1 4;5
vlqfh wkh wd{ oldelolwlhv lq rxu hpslulfdo h{huflvh duh ghqhg e| pruh wkdq lqfrph dorqh1 LU lv
dq deuhyldwlrq ri srvw wd{ Lqfrph Uhglvwulexwlrq1
46lq vhfwlrq 814/ zh zloo dovr suhvhqw dqg glvfxvv wkh U-ER0fxuyhv wkhpvhoyhv lq
vhfwlrq 8151
Wkh vhfrqg wudfn zh iroorz lq wkh suhvhqwdwlrq ri wkh uhvxowv lv d ohvv frpprq
rqh1 Wkh fxpxodwlyh qdwxuh ri wkh ydoxhv ri wkh U-ER0fxuyh/ lv hvvhqwldo wr jhw
grplqdqfh uhvxowv1 Exw lw kdpshuv wkh dqdo|vlv lq whupv ri pxwxdoo| h{foxvlyh
lqfrph jurxsv +olnh ghflohv,1 Wkhuhiruh zh zloo dovr suhvhqw wkh glhuhqfh lq U-ER
iru wzr frqvhfxwlyh srsxodwlrq vkduhv=
{U-ER￿'U-ER￿  U-ER￿3￿ +718,
Pxowlsolhg zlwk wkh srsxodwlrq vkduh ri wklv lqfrph jurxs +R￿R￿3￿,w k l vj l y h v
wkh dprxqw ri srvw wd{ lqfrph zklfk dffuxhv wr/ ru lv wdnhq iurp/ wkh lqfrph jurxs
lq wkh lqwhuydo dR￿3￿cR ￿o dv d iudfwlrq ri wkh wrwdo dprxqw ri srvw wd{ lqfrph/ e|
wkh uhglvwulexwlrq ri wkh wd{ v|vwhp531 Lq idfw +718, lghqwlhv jdlqhuv dqg orvhuv ri
wkh qrq sursruwlrqdolw| ri wkh wd{ v|vwhp dv frpsduhg wr wkh sursruwlrqdo rqh1
Lq vhfwlrq 816 zh zloo dqdo|vh wkh lpsdfw ri wkh wd{ uhirup iurp wklv shuvshfwlyh1
Hylghqwo|/ wkh uhglvwulexwlrq ri srvw wd{ lqfrph/ fdswxuhg lq +716,/+717, dqg
+718, lv xowlpdwho| edvhg rq wkh glvsursruwlrqdolw| ri wkh wd{ oldelolwlhv1 Khqfh/
dowhuqdwlyho|/ rqh fdq dovr irfxv rq wkhvh wd{ oldelolwlhv/ zkrvh frqfhqwudwlrq fxuyh






f  R   @?_ R ' 8E+ +719,
Wkh frpsdulvrq ri +714, dqg +719, wkhq surylghv lqvljkw lq wkh glhuhqfhv
53Wkh lqglylgxdo dw srvlwlrq sl lv wdnhq dv d uhsuhvhqwdwlyh djhqw iru lqglylgxdov zlwklq wkh
lqwhuydo ^sl￿4>s l`1
47ehwzhhq wkh wd{ vkduhv ri wkh dfwxdo wd{ v|vwhp dqg wkrvh ri wkh sursruwlrqdo wd{
v|vwhp1 Vlploduo| wr wkh U-ER0fxuyh zh fdq ghqh wkh phdvxuh A-ER=
A-ER'uf(fER  uf(AER +71:,
wr eh lqwhusuhwhg dv wkh iudfwlrq ri wkh wrwdo wd{ exughq wkdw lv vkliwhg iurp orz
lqfrphv +wkh erwwrp 433R shufhqw, wr kljk lqfrphv +wkh wrs 433E  R shufhqw,
ehfdxvh ri wkh glvsursruwlrqdolw| ri wkh dfwxdo wd{ v|vwhp541











Lq vhfwlrq 814 zh zloo suhvhqw wkh g0lqglfhv ehiruh dqg diwhu wkh uhirup/ dqg
lq vhfwlrq 815 zh vnhwfk wkh A-ER0fxuyhv wr lqyhvwljdwh wkh grplqdqfh fkdudfwhu
ri wkh uhvxowv1 Dovr iru wkh A-ER0fxuyhv/ wkh suhvhqwdwlrq ri glhuhqfhv A-ER￿
A-ER￿3￿ zloo eh xvhixo wr lghqwli| fkdqjhv lq oldelolw| surjuhvvlrq iru vhsdudwh
lqfrph jurxsv1
Lw lv zhoo nqrzq wkdw U-ER dqg A-ER/ dqg khqfh -7 dqg g duh lqwlpdwho|
uhodwhg1 Wkh uhodwlrq lv edvhg rq wkh lghqwlw| +71<,=
uf(fER  |uf(AERnE  |uf(￿ER +71<,
zklfk/ diwhu vxewudfwlqj |uf(fER dw erwk vlghv dqg uhvkx"lqj/ uhvxowv lq htxd0
wlrq +7143,1
54Djdlq wklv vwdwhphqw glhuv voljkwo| iurp wkh rqh jlyhq lq Odpehuw +4<<6,/ s1 4:7 vlqfh
zh xvh wd{ oldelolwlhv iurp d khwhurjhqrxv wd{ v|vwhp lq rxu hpslulfdo h{huflvh1 WU lv dq












Erwk htxdwlrqv +7143, dqg +7144, uhyhdo wkh lpsruwdqfh ri wkh dyhudjh wd{
udwh | lq wkh wudqvirupdwlrq ri oldelolw| surjuhvvlrq lqwr wkh uhglvwulexwlyh hhfw1
Khqfh/ lq wkh hydoxdwlrq ri d vlqjoh wd{ v|vwhp erwk phdvxuhv zloo vkrz xs zlwk
wkh vdph vljq1 Exw/ li wkh ydoxhv duh frpsduhg ryhu wd{ v|vwhpv zlwk glhuhqw
dyhudjh wd{ udwhv +h1j1 ehiruh dqg diwhu d qrq uhyhqxh qhxwudo wd{ uhirup,/ lw lv
shuihfwo| srvvleoh wkdw U-ER ghfuhdvhv zkloh A-ER lqfuhdvhv1 Wkh vdph krogv ri
frxuvh iru -7 dqg g551
Vlqfh U-ER lv d frpsdulvrq ehwzhhq d srvw wd{ dqg d suh0wd{ glvwulexwlrq/
l wp l j k wd o v re hl q w h u s u h w h gd vw k hf k d q j hl qs r v ww d {l q f r p hl q h t x d o l w |e h f d x v h
ri wd{dwlrq1 Krzhyhu/ li wkhuh lv uhudqnlqj/ U-ER surylghv d eldvhg hvwlpdwh ri
wklv fkdqjh lq lqhtxdolw|561 Uhudqnlqj fdq eh fdswxuhg dv wkh glhuhqfh ehwzhhq
wkh srvw wd{ lqfrph frqfhqwudwlrq fxuyh dqg wkh srvw wd{ lqfrph Oruhq} fxuyh571






f  R   @?_ R ' CE5 +7145,
zkhuh/ }E6 dqg CE6 ghqrwh wkh ghqvlw| ixqfwlrq dqg wkh fxpxodwlyh glvwule0
xwlrq ixqfwlrq ri wkh srvw wd{ lqfrph yduldeoh / uhvshfwlyho|1 Qrz/ 5 ghqrwhv wkh
55Vhh Irupe|/ Vplwk dqg Wklvwoh +4<<3, dqg Vloehu +4<<7, rq wklv srlqw1
56Vhh i1h1 Odpehuw +4<<6,/ s1 4;81
57Vhh Gxforv +4<<6,/ s1 6861
49txdqwloh ydoxh wkdw fruuhvsrqgv zlwk wkh srsxodwlrq vkduh R/ jlyhq wkh glvwulexwlrq
ixqfwlrq C1
Li wkhuh lv qr uhudqnlqj/ wkh phdvxuh (ER/ ghqhg lq htxdwlrq +7146,/ wdnhv d
ydoxh htxdo wr }hur dw doo srsxodwlrq vkduhv R1
(ER'uf(￿ER  u￿(￿ER +7146,
Wkh ydoxhv ri (ER duh e| qr phdqv wkh irfxv ri wklv sdshu1 Zh rqo| xvh
wkh phdvxuh wr fkhfn zkhwkhu U-ER phdvxuhv wkh lqhtxdolw| lpsdfw ri wd{hv
dssursuldwho|581
Wkh ruglqdwhv ri wkh Oruhq} ru frqfhqwudwlrq fxuyhv/ fruuhvsrqglqj zlwk vrph
suhghqhg srsxodwlrq vkduh R/ duh hvwlpdwhg dv wkh iudfwlrq ri wzr vxpv1 Wkh













 s %￿  e +
f J|eore +7148,
Lq wkhvh htxdwlrqv/ ? lv wkh vdpsoh vl}h/ ￿ uhihuv wr wkh vdpsoh zhljkw ri
revhuydwlrq  dqg e lv xvhg wr ghqrwh hvwlpdwhg ydoxhv1 Vlplodu hvwlpdwruv iru
uf(AER dqg uf(￿ER duh rewdlqhg li rqh uhsodfhv %￿ lq htxdwlrq +7147, zlwk |￿
58Vhh Gxforv +iruwkfrplqj, iru d srvvleoh lqwhusuhwdwlrq ri wklv phdvxuh1
4:dqg 6￿ uhvshfwlyho|1 Li rqh vxevwlwxwhv 6 iru % dqg C iru 8 lq htxdwlrqv +7147,
dqg +7148,/ rqh rewdlqv dq hvwlpdwru iru u￿(￿ER1
Zh rewdlq dq hvwlpdwh ri wkh fxuyhv dv d zkroh/ e| frpelqlqj d qxpehu ri rugl0
qdwhv/ hvwlpdwhg iru glhuhqw ydoxhv ri R1 Ehdfk dqg Gdylgvrq +4<;6, ghulyhg wkdw
yhfwruv ri vxfk hvwlpdwruv duh pxowlyduldwh qrupdoo| glvwulexwhg dv|pswrwlfdoo|1
Gdylgvrq dqg Gxforv +4<<:, h{whqghg wkhvh uhvxowv iru yhfwruv zlwk glhuhqfhv
ehwzhhq wzr ghshqghqw ruglqdwh hvwlpdwruv/ dv lv uhtxluhg iru glhuhqfhv ehwzhhq
hvwlpdwruv ri Oruhq} dqg frqfhqwudwlrq fxuyhv591 Wkh| suryhg wkdw vxfk yhf0
wruv kdyh dq dv|pswrwlfdoo| pxowlyduldwh qrupdo glvwulexwlrq dv zhoo/ dqg jlyh dq
h{suhvvlrq iru wkh dv|pswrwlf fryduldqfh pdwul{1
Doo hohphqwv ri wkh fryduldqfh pdwul{/ h{fhsw wkh frqglwlrqdo h{shfwdwlrqv ri
wkh frqfhqwudwlrq fxuyh yduldeohv/ fdq eh hvwlpdwhg lq d vwudljkwiruzdug zd| iurp
wkh h{suhvvlrqv wkh| surylghg1 Zh hvwlpdwhg wkhvh frqglwlrqdo h{shfwdwlrqv ri
wkh frqfhqwudwlrq fxuyh e| dlg ri d Jdxvvldq Nhuqho hvwlpdwru5:1
Vlqfh wkhuh lv qr reylrxv fulwhulrq wr vhohfw wkh srsxodwlrq vkduhv iru zklfk
ruglqdwhv vkrxog eh hvwlpdwhg/ dq| fkrlfh lv duelwudu|1 Zh hvwlpdwh wkh ruglqdwhv
fruuhvsrqglqj zlwk ghfloh srsxodwlrq vkduhv1 Erqihuurql w 0 lqwhuydov duh xvhg wr
whvw qxoo k|srwkhvhv zlwk uhvshfw wr wkh fxuyh dv d zkroh5;1Z hf k r r v hk htxdo wr
8(1 Wkh fulwlfdo ydoxh iru d wzr vlghg whvw zlwk < vxe 0 qxoo k|srwkhvhv dqg lqqlwh
ghjuhhv ri iuhhgrp lv wkhq 51:;5<1 Vhehu +4<::, h{sodlqv wkdw xvlqj Erqihurqql
w 0 lqwhuydov lv pruh frqvhuydwlyh wkdq xvlqj wkh fulwlfdo ydoxhv iurp wkh Vwxghqw
59Elvkrs/ Fkrz dqg Irupe| +4<<7, surylgh vlplodu wkhruhpv1 Exw/ wkh| gr qrw jlyh dq h{solflw
h{suhvvlrq ri wkh hohphqwv ri wkh fryduldqfh pdwul{/ zklfk pdnhv wkhlu uhvxowv ohvv dffhvvleoh iru
hpslulfdo lpsohphqwdwlrq1
5:Vhh Vloyhupdq +4<;9,1 Zh xvhg h{suhvvlrq 615;/ s1 78 wr ghwhuplqh wkh edqgzlgwk1
5;Vhh Vhehu +4<::,1
5<Vhh Vhehu +4<::,/ wdeoh 814/ s1 4641
4;Pd{lpxp Prgxoxv +VPP, glvwulexwlrq631 Zh glg qrw xvh VPP ydoxhv vlqfh qr
fulwlfdo ydoxhv zhuh dydlodeoh iru lw zlwk < vxe 0 qxoo k|srwkhvhv1
Dovr wkh djjuhjdwh lqglfhv dqg wkhlu fruuhvsrqglqj vwdqgdug huuruv fdq eh
ghulyhg iurp wkhvh ruglqdwh hvwlpdwhv641 Exw wklv hqwdlov d orvv ri lqirupdwlrq/
frpsduhg wr surfhgxuhv wkdw xvh doo vdpsoh ydoxhv lq wkh fdofxodwlrq1 Elvkrs/
Irupe| dqg ]khqj +4<<;, ghprqvwudwh wkh dv|pswrwlf qrupdolw| ri Uh|qrogv
Vprohqvn| dqg Ndnzdql lqglfhv dqg dovr surylgh h{suhvvlrqv wkdw xvh doo vdpsoh
ydoxhv wr ghwhuplqh wkh vwdqgdug huuruv ri wkhvh lqglfhv1 Wkhuhiruh/ zh xvh wkhvh
dxwkruv uhvxowv/ wr fdofxodwh wkh vwdqgdug huuruv ri wkh lqglfhv1
81 Hpslulfdo uhvxowv
Zh rughu krxvhkrogv rq wkh edvlv ri htxlydol}hg suh0wd{ lqfrph1 Wklv lv frq0
vwuxfwhg dv wkh vxp ri GL￿
￿ / wkh glvsrvdeoh lqfrph ri krxvhkrog  dv lw lv uhjlvwhuhg
lq wkh exgjhw vxuyh|/ dqg SLW￿
￿ / wkh SLW oldelolw| ri krxvhkrog / sdlg ehiruh wkh
SLW uhirup65/661 Wr htxlydol}h zh xvh wkh RHFG htxlydohqfh vfdohv671D o v r w k h
wd{ oldelolwlhv duh htxlydol}hg1
63Vhh Vhehu +4<::,/ s1 463
64Vhh Gxforv +4<<:,1
65Wkh vxshuvfulsw E ghqrwhv wkh vlwxdwlrq ehiruh wkh uhirup1 Wkh vlwxdwlrq diwhu wkh uhirup
zloo jhw d vxshuvfulsw D 1
66Zh gr qrw xvh wkh suh wd{ lqfrph frqfhsw iurp LSFDO vlqfh vrph uhohydqw lqfrph frp0
srqhqwv/ vxfk dv idplo| doorzdqfhv/ duh qrw wd{hg dqg wkxv qrw dydlodeoh lq LSFDO1 Glvsrvdeoh
lqfrph lq wkh exgjhw vxuyh| fryhuv doo krxvhkrog lqfrph frpsrqhqwv1
67Lq wklv vfdoh/ wkh uvw dgxow lv jlyhq d ydoxh ri 4/ hdfk frqvhfxwlyh dgxow jhwv d zhljkw ri 31:
dqg fkloguhq frxqwv iru 3181 Rqh lv frqvlghuhg d fklog xqwlo wkh djh ri 461
4<8141 Djjuhjdwh phdvxuhv ri uhglvwulexwlyh hhfw dqg ri oldelolw| surjuhv0
vlrq1
Wdeoh 4 suhvhqwv wkh Uh|qrogv Vprohqvn| phdvxuhv ri wkh uhvshfwlyh wd{ v|vwhpv1
Qrw vxusulvlqjo|/ wkh SLW v|vwhp vkliwv/ rq dyhudjh/ srvw wd{ lqfrph iurp wrs
wr erwwrp zkloh wkh uhyhuvh lv wuxh iru wkh lqgluhfw wd{ v|vwhp1 Wklv krogv erwk
ehiruh dqg diwhu wkh uhirup1 Wkh SLW v|vwhp ehlqj txdqwlwdwlyho| pruh lpsruwdqw
wkdq wkh lqgluhfw wd{ v|vwhp +vhh wdeoh 5 zlwk wkh dyhudjh wd{ udwhv,/ wkh frpelqhg
wd{ v|vwhp dovr vkliwv srvw wd{ lqfrph iurp wrs wr erwwrp ehiruh dqg diwhu wkh
uhirup1 \hw/ wkh uhirup uhgxfhg wkh srvlwlyh ydoxh ri wkh Uh|qrogv0Vprohqvn| ri
SLW dqg lw lqfuhdvhg +lq devroxwh ydoxh, wkh qhjdwlyh ydoxh ri wklv lqgh{ iru wkh
lqgluhfw wd{ v|vwhp1 Frqvhtxhqwo|/ wkh uhirup hurghg wkh uhglvwulexwlyh hhfw ri
wkh frpelqhg v|vwhp1 Wkh vwdqgdug huuruv/ suhvhqwhg lq wdeoh 4/ lqglfdwh wkdw wkh
lqgh{ ydoxhv/ dqg wkh fkdqjhv lqgxfhg e| wkh uhirup/ duh doo vwdwlvwlfdoo| glhuhqw
iurp }hur681








Uhglvwulexwlyh hhfw +4, +5, +6,
ehiruh wkh wd{ uhirup 3138<9 03133:: 31388<
+31334;93, +31333687, +31334<<4,
diwhu wkh wd{ uhirup 3138;5 03133;6 313874
+31334:4<, +31333693, +31334;7<,
fkdqjh 0313346 0313339 031334<
+3133369<, +31333368, +3133373<,
vwdqgdug huuru ehwzhhq eudfnhwv
68D wzr vlghg whvw zlwk  @3 =38 kdv ehhq dssolhg1 Wkh fulwlfdo ydoxh w3=358
4 @4 1 < 9 1







wd{ udwh +4, +5, +6,
ehiruh wkh uhirup 31559 313:: 31636
diwhu wkh uhirup 31544 313;3 315<4
fkdqjh 031349 31337 031345
Htxdwlrq +7144, fohduo| vkrzv wkh wzr edvlf frpsrqhqwv ri wkh uhglvwulexwlyh
hhfw ri d wd{ v|vwhp= wkh lqwhusod| ri wkh dyhudjh wd{ udwh +jlyhq lq wdeoh 5, dqg
oldelolw| surjuhvvlrq1 Wkh odwwhu lv suhvhqwhg lq wkh irup ri wkh Ndnzdql lqgh{ lq
wdeoh 61 Vlqfh/ wkh dyhudjh wd{ udwh lv dozd|v srvlwlyh/ wkh Ndnzdql lqgh{ hylghqwo|
dsshduv zlwk wkh vdph vljq dv wkh uhglvwulexwlyh hhfw lq wdeoh 41 Shuvrqdo lqfrph
wd{hv dqg wkh frpelqhg v|vwhp duh oldelolw| surjuhvvlyh1 Wkh lqgluhfw wd{ v|vwhp
lv uhjuhvvlyh1 Wklv krogv erwk ehiruh dqg diwhu wkh uhirup1 Exw/ gxh wr fkdqjhv
lq wkh dyhudjh wd{ udwhv/ wkh uhirup fdq suryrnh rssrvlwh fkdqjhv lq wkh Ndnzdql
dqg Uh|qrogv0Vprohqvn| phdvxuhv1 Iru SLW wklv lv lqghhg wkh fdvh1 Vlqfh wkh
oldelolw| surjuhvvlrq ri SLW kdv ehhq lqfuhdvhg e| wkh uhirup/ wkh hurvlrq ri wkh
uhglvwulexwlyh hhfw ri SLW lv hqwluho| gxh wr wkh orzhu dyhudjh wd{ udwh1 Iru
wkh lqgluhfw wd{hv/ erwk oldelolw| uhjuhvvlylw| dqg wkh dyhudjh wd{ udwh lqfuhdvhg/
ohdglqj wr dq hqkdqfhphqw ri wkh qhjdwlyh uhglvwulexwlyh hhfw1 Dovr wkh Ndnzdql
lqglfhv dqg wkh fkdqjhv wkhuhlq/ ehfdxvh ri wkh uhirup/ duh irxqg wr eh vwdwlvwlfdoo|
glhuhqw iurp }hur1







Oldelolw| surjuhvvlrq +4, +5, +6,
ehiruh wkh wd{ uhirup 315369 0313<5; 3145;:
+3133867<, +31337949, +31336<;3,
diwhu wkh wd{ uhirup 3154;4 0313<7< 314649
+313387<4, +31337775, +31336<6:,
fkdqjh 313478 0313355 31335<
+31333<7:, +3133379;, +31333:65,
vwdqgdug huuru ehwzhhq eudfnhwv
Wkhvh jxuhv frqwudglfw wkh frpprq rslqlrq wkdw wkh Ehojldq wd{ uhirup ri
wkh hljkwlhv/ uhgxfhg uhglvwulexwlrq ehfdxvh shuvrqdo lqfrph wd{hv ehfdph ohvv
surjuhvvlyh1 Wkh uhirup glg lqghhg ohdg wr d vpdoohu uhglvwulexwlyh hhfw/ exw wklv
rffxuuhg qrwzlwkvwdqglqj wkh lqfuhdvhg oldelolw| surjuhvvlrq ri SLW1 Wkh hurvlrq
ri wkh uhglvwulexwlyh hhfw ri wkh joredo v|vwhp lv gxh wr d frpelqdwlrq ri wzr
idfwruv= rq wkh rqh kdqg wkh uhgxfwlrq ri wkh wd{ udwh ri wkh surjuhvvlyh SLW/ rq
wkh rwkhu kdqg wkh lqfuhdvhg uholdqfh rq wkh uhjuhvvlyh lqgluhfw wd{ v|vwhp/ zklfk
ehfdph vwloo pruh uhjuhvvlyh e| wkh uhirup1
Dv fdq eh vhhq iurp htxdwlrqv +717, dqg +71;,/ wkh Uh|qrogv0Vprohqvn| dqg
Ndndzdql lqglfhv duh rqh vshflf zd| ri djjuhjdwlqj wkh xqghuo|lqj U-ER0d q g
A-ER0ydoxhv1 Orrnlqj dw wkhvh fxuyhv wkhpvhoyhv qrw rqo| jlyhv d pxfk pruh
ghwdlohg slfwxuh ri zkdw kdsshqv dw glhuhqw srlqwv ri wkh lqfrph glvwulexwlrq1 Lw
dovr doorzv wr whvw zkhwkhu wkh deryh frqfoxvlrqv duh urexvw zlwk uhvshfw wr wkh
vshflf djjuhjdwlrq surfhgxuhv1 Wklv lv wkh wrslf ri wkh qh{w vxevhfwlrqv1
558151 U-ER0d q gA-ER0fxuyhv
Iljxuh 4d vkrzv wkh qlqh hvwlpdwhg ruglqdwhv ri wkh srvw wd{ lqfrph uhglvwulexwlrq
fxuyhv/ ehiruh wkh uhirup691 Qhlwkhu ri wkh wkuhh U-ER0fxuyhv fkdqjhv vljq1 Wklv
surylghv xv zlwk d grplqdqfh uhvxow/ dqg khqfh d jhqhudolvdwlrq ri wkh uhvxowv
rewdlqhg lq vhfwlrq 8141 Ehvlghv wkh vshflf djjuhjdwlrq/ lpsolflw iru Uh|qrogv0
Vprohqvn| dqg Ndnzdql lq htxdwlrqv +717, dqg +71;, uhvshfwlyho|/ wkh frqfoxvlrq
ri d srvlwlyh uhglvwulexwlyh hhfw iru SLW dqg d qhjdwlyh rqh iru lqgluhfw wd{hv/
zrxog uhvxow iru dq| rwkhu djjuhjdwlrq surfhgxuh/ zlwk srvlwlyh zhljkwv dw hdfk
txdqwloh vkduh6:1 Pruhryhu/ zh fdq dozd|v uhmhfw wkh k|srwkhvlv wkdw wkh fxuyhv
dv d zkroh duh htxdo wr }hur6;1
Wkh hvwlpdwhg U-ER fxuyhv diwhu wkh uhirup ohdg wr wkh vdph frqfoxvlrq1
Pruhryhu wkh srvw uhirup fxuyhv dozd|v olh ehorz wkhlu ehiruh uhirup frxqwhusduwv1
Vlqfh wkh glhuhqfh ehwzhhq wkh suh dqg srvw uhirup fxuyhv lv wrr vpdoo wr ehfrph
ylvleoh lq wkh vdph judsk/ zh kdyh fkrvhq wr suhvhqw lq jxuh 4e wkh glhuhqfh
U-￿ERU-￿ER +vxshuvfulsw  vwdqglqj iru diwhu wkh uhirup/ dqg vxshuvfulsw 
iru ehiruh wkh uhirup,1
Wdnh wkh fdvh ri SLW uvw1 Dw hdfk R0ydoxh/ wkh fxuyh lq jxuh 4e lv qhjdwlyh1
Wklv phdqv wkdw wkurxjkrxw wkh zkroh lqfrph udqjh/ ohvv srvw0wd{ lqfrph lv
uhglvwulexwhg iurp wrs wr erwwrp e| SLW diwhu wkh uhirup1 Rqh fdq vd| wkdw wkh
uhglvwulexwlyh srzhu ri SLW ghfuhdvhg dw doo lqfrph ohyhov1 Khqfh dovr wkh fkdqjh
lq wkh Uh|qrogv0Vprohqvn| phdvxuhv/ ghvfulehg lq vhfwlrq 814/ fdq eh jhqhudolvhg
rq wkh edvlv ri wklv grplqdqfh uhvxow1 Exw/ wkh vwdwlvwlfdo whvw ri U-￿ER ehlqj qrw
69Wkh jxuhv xqghuo|lqj jxuh 4d dqg 4e fdq eh irxqg lq wdeoh D14 dqg D15 ri wkh dsshqgl{1
6:Vhh Gxforv +4<<6,1
6;Wkh ghwdlohg whvw uhvxowv duh jlyhq lq froxpqv 7/ ; dqg 45 ri wdeoh D14 lq wkh dsshqgl{
56vljqlfdqwo| glhuhqw iurp U-￿ER dw doo srlqwv/ fdqqrw eh uhmhfwhg1 Wkh uhdvrq lv
d qrq0uhmhfwlrq dw wkh kljkhvw irxu hvwlpdwhg srlqwv6<1 Whvwlqj d vlplodu k|srwkhvlv
ryhu wkh uhpdlqlqj sduw ri wkh fxuyh/ wkh k|srwkhvlv wkdw wklv uhpdlqlqj sduw lv
htxdo wr }hur/ fdq eh uhmhfwhg731 Khqfh/ wkhuh lv hylghqfh wr vd| wkdw wkhuh kdv
ehhq d vljqlfdqw ghfuhdvh lq wkh uhglvwulexwlyh lpsdfw ri SLW dw wkh erwwrp kdoi
ri wkh glvwulexwlrq1
Dovr iru lqgluhfw wd{hv/ wkh fxuyh lq jxuh 4e olhv hyhu|zkhuh xqghu wkh krul}rq0
wdo d{lv1 Lq wklv fdvh wkh ryhudoo vwdwlvwlfdo whvw uhyhdov wkdw wkh fxuyh lv vwdwlvwlfdoo|
glhuhqw iurp }hur1 Khqfh rqh fdq vdiho| vd| wkdw wkh uhglvwulexwlrq iurp erwwrp
wr wrs e| lqgluhfw wd{hv kdv ehhq hqkdqfhg e| wkh uhirup1 Dffruglqjo|/ wkh fxuyh
iru wkh frpelqhg wd{ v|vwhp uhyhdov d glplqlvkhg uhglvwulexwlyh hhfw741
6<Vhh froxpq 7 ri wdeoh D15 lq wkh dsshqgl{
73Wkh fulwlfdo ydoxhv iru d wzr vlghg whvw zlwk  @ 3138 dqg 8 dqg 9 vxe qxoo 0 k|srwkhvhv duh
518; dqg 5197 uhvshfwlyho|1 Vhh Vhehu +4<::,/ s1 464/ wdeoh 8141
74Djdlq wkh ryhudoo whvw ri wkh fxuyh ehlqj htxdo wr }hur fdqqrw eh uhmhfwhg1 Lq wklv fdvh wkh
qrq0uhmhfwlrq rffxuv dw wkh wkuhh kljkhvw hvwlpdwhg srlqwv1 Dovr lq wklv fdvh wkh uhpdlqlqj sduw
ri wkh fxuyh lv irxqg wr eh vljqlfdqwo| glhuhqw irup }hur1












Figure 1a: IR(p) values Before the Reform













58Dv idu dv oldelolw| surjuhvvlrq lv frqfhuqhg/ wkh vdph olqh ri uhdvrqlqj fdq eh
iroorzhg wr jhqhudol}h wkh frqfoxvlrqv edvhg rq wkh Ndnzdql0lqgh{1 Iljxuh 5d
vkrzv wkh A-ER0fxuyhv iru SLW/ lqgluhfw wd{hv dqg wkh frpelqhg v|vwhp ehiruh
wkh uhirup751 Erwk ehiruh dqg diwhu wkh uhirup +djdlq zh gr qrw vkrz wkh srvw
uhirup fxuyhv,/ wkh fxuyhv duh vljqlfdqwo| glhuhqw iurp }hur1 Khqfh/ lqghshq0
ghqwo| ri wkh lqgh{ xvhg/ wkh SLW v|vwhp lv surjuhvvlyh1 Dw doo lqfrph ohyhov/ sduw
ri wkh wd{ exughq lv vkliwhg iurp erwwrp wr wrs/ zkhq frpsduhg wr d frxqwhuidf0
wxdo sursruwlrqdo shuvrqdo lqfrph wd{1 Iru lqgluhfw wd{hv wkh uhyhuvh lv wkh fdvh1
Orzhu ghflohv idfh kljkhu wd{ oldelolwlhv wkdq zrxog eh wkh fdvh zlwk sursruwlrqdo
lqgluhfw wd{hv1 lqgluhfw wd{hv duh uhjuhvvlyh1
Iljxuh 5e vkrzv wkh fkdqjh lq A-ER/ suryrnhg e| wkh uhirup1 Wkh A-ER
fxuyh diwhu wkh SLW uhirup olhv hqwluho| deryh wkh rqh ehiruh wkh uhirup1 Wkh
k|srwkhvlv wkdw wkh ehiruh dqg diwhu uhirup fxuyhv duh vlplodu lv uhmhfwhg1 Wkhuh0
iruh/ doo oldelolw| surjuhvvlrq phdvxuhv zloo lqglfdwh d vljqlfdqw lqfuhdvh lq wkh
oldelolw| surjuhvvlrq ri wkh SLW v|vwhp gxh wr wkh uhirup1 Dovr wkh A-ER fxuyh
ri wkh uhiruphg lqgluhfw wd{ v|vwhp lv hqwluho| grplqdwhg e| wkh rqh ehiruh wkh
uhirup1 Exw/ wkhvh fxuyhv gr qrw glhu vljqlfdqwo| iurp hdfk rwkhu dw hdfk srlqw1
Qrq 0 uhmhfwlrqv duh revhuyhg iru wkh kljkhvw wzr hvwlpdwhg srlqwv1 Krzhyhu/ wkh
uhpdlqlqj sduwv ri wkhvh fxuyhv glhu iurp hdfk rwkhu vljqlfdqwo|761 Khqfh/ prvw
lqglfhv zrxog lqglfdwh d vljqlfdqw lqfuhdvh lq wkh oldelolw| uhjuhvvlylw| ri wkh
lqgluhfw wd{ v|vwhp ehfdxvh ri wkh uhirup1
75Wkh jxuhv xqghuo|lqj jxuh 5d dqg 5e fdq eh irxqg lq wdeoh D16 dqg D17 ri wkh dsshqgl{1
76Wkh fulwlfdo ydoxhv iru d wzr vlghg whvw zlwk  @3 1 3 8d q g:v x eq x o o0k | s r w k h v h vl v5 1 9 < 1
Vhh Vhehu +4<::,/ s1 464/ wdeoh 8141





























5:Rqo| iru wkh frpelqhg v|vwhp/ zh gr qrw qg d grplqdqfh uhvxow dv idu dv
oldelolw| surjuhvvlrq lv frqfhuqhg1 Iru wkh erwwrp ghfloh/ wkh frpelqhg oldelolw|
surjuhvvlrq ri SLW dqg lqgluhfw wd{hv ghfuhdvhv1 Wklv phdqv wkdw diwhu wkh uh0
irup/ wkh erwwrp ghfloh vkliwv d vpdoohu vkduh ri wkh wrwdo wd{ exughq wr wkh wrs
wkdq lw glg ehiruh wkh uhirup1 Dw doo kljkhu hvwlpdwhg srlqwv oldelolw| surjuhvvlrq
lqfuhdvhv1 Khqfh/ rqo| dq lqgh{ zklfk jlyhv d yhu| kljk zhljkw wr wkh erwwrp
ghfloh fdq lqglfdwh wkdw oldelolw| surjuhvvlylw| kdv jrqh grzq e| wkh wd{ uhirup1
Exw djdlq/ zh fdq qrw uhmhfw dw hdfk srlqw wkh k|srwkhvlv wkdw wkh ehiruh dqg
diwhu uhirup fxuyh duh vlplodu1 Qrq 0 uhmhfwlrqv duh revhuyhg iru wkh uvw wzr dqg
wkh odvw wzr hvwlpdwhg srlqwv1 D vlplodu qxoo0k|srwkhvlv ri qr fkdqjh/ dssolhg rq
wkh sduw ri wkh fxuyh lq ehwzhhq wkhvh uhmhfwhg srlqwv/ lv uhmhfwhg1 Khqfh/ diwhu
wkh uhirup/ wkh plggoh fodvv hvwlpdwhv ri wkh A-ER fxuyh glhu iurp hdfk rwkhu
vljqlfdqwo|1 Pruhryhu/ wkhvh plggoh fodvv A-ER ydoxhv duh dozd|v kljkhu diwhu
wkh uhirup1 Wkhuhiruh/ li wkhvh vljqlfdqfh uhvxowv duh wdnhq lqwr dffrxqw lq wkh
irup ri }hur hvwlpdwhv dw wkh uhmhfwhg srlqwv/ djjuhjdwh oldelolw| phdvxuhv zloo
hlwkhu lqglfdwh wkdw wkh uhirup kdv qrw fkdqjhg wkh oldelolw| surjuhvvlrq ri wkh
frpelqhg wd{ v|vwhp ru kdv lqfuhdvhg lw1
8161 Glhuhqfhv lq U-ER0fxuyhv
Iljxuh 4 dqg 5 duh edvhg rq fxpxodwlyh vkduhv ri srvw wd{ lqfrph dqg wd{ oldelolwlhv
uhvshfwlyho|1 Khqfh/ wkh ulvlqj dqg ghfolqlqj sduwv ri wkh U-ER0d q gA-ER0
fxuyhv lq jxuh 4 dqg 5/ uhyhdov wkdw vkduhv ri srvw wd{ lqfrph dqg wd{ oldelolwlhv
uhvshfwlyho|/ h{fhhg wkh vkduhv ri d sursruwlrqdo v|vwhp dw vrph srlqwv dqg duh
ehorz wkhp dw rwkhu srlqwv1 Lq wklv dqg wkh qh{w vxevhfwlrq zh wkhuhiruh suhvhqw
glhuhqfhv lq wkh U-ER0d q gA-ER0ydoxhv iru wzr frqvhfxwlyh srsxodwlrq vkduhv
5;R￿ dqg R￿3￿1 Dv h{sodlqhg lq vhfwlrq 7/ wklv glhuhqfh lghqwlhv wkh hhfw ri
uhglvwulexwlqj srvw wd{ lqfrph dqg uhvkx"lqj ri wd{ oldelolwlhv/ iru rqh vshflf
ghfloh +vhh htxdwlrq 718,1 Iljxuh 6d vkrzv wkh glhuhqfh lq U-ER0ydoxhv1 Iljxuh 7d
gudzv d vlplodu slfwxuh iru glhuhqfhv lq A-ER0ydoxhv771 Olnh lq jxuhv 4 dqg 5/
zh uvw vkrz wkh vlwxdwlrq ehiruh wkh uhirup/ dqg wkhq orrn dw wkh fkdqjhv lq wkh
slfwxuh lqgxfhg e| wkh uhirup1
Iljxuh 6 lv uhyhdolqj1 Lw fohduo| vkrzv krz erwk SLW dqg wkh frpelqhg v|vwhp/
ehfdxvh ri wkh qrq sursruwlrqdolw|/ uhglvwulexwh srvw wd{ lqfrph iurp wkh irxu wrs
ghflohv wr wkh vl{ erwwrp ghflohv1 Wkh lqgluhfw wd{ v|vwhp dsshduv zlwk wkh uhyhuvh
uhglvwulexwlrq= zlwk sursruwlrqdo lqgluhfw wd{dwlrq/ wkh erwwrp vl{ ghflohv zrxog
hqg xs zlwk d kljkhu diwhu wd{ lqfrph wkdq wkh| gr lq wkh dfwxdo v|vwhp1 Pdlqo|
wkh wzr wrs ghflohv jdlq iurp wkh uhjuhvvlylw| ri lqgluhfw wd{hv1 Zh kdyh qr
h{sodqdwlrq iru wkh vwudqjh sdwwhuq lq wkh hljkwk ghfloh1
Iljxuh 6e vkrzv wkh hhfw ri wkh uhirup rq wkh vwuxfwxuh ri uhglvwulexwlrq
vkrzq lq jxuh 6d1 Lq idfw/ wklv sdqho fdq eh vhhq dv d vrsklvwlfdwhg lghqwlfdwlrq
ri zlqqhuv dqg orvhuv ri wkh wd{ uhirup1 Iru SLW/ wkh wkuhh erwwrp ghflohv duh idfhg
zlwk d vpdoohu dprxqw ri idyrxudeoh uhglvwulexwlrq wkdq ehiruh wkh uhirup1 Wkh
uhyhuvh vlgh ri wklv frlq lv wkh jdlq ri wkh wzr wrs ghflohv zkr kdyh wr uhglvwulexwh
ohvv diwhu wd{ lqfrph wrzdugv orzhu ghflohv1 Wkh fkdqjhv lq wkh uhpdlqlqj ghflohv
gr qrw frpshqvdwh wkhvh qhjdwlyh uhglvwulexwlyh hhfwv dw wkh erwwrp dqg wkh wrs1
Uhphpehu wkdw/ dffruglqj wr rxu vwdwlvwlfdo whvwv/ dssolhg rq U-ER/ wkh fkdqjhv
dw wkh wrs zhuh qrw vljqlfdqwo| glhuhqw iurp }hur1 Zh wkhuhiruh frqfoxgh wkdw
wkh uhgxfhg uhglvwulexwlyh lpsdfw ri wkh SLW v|vwhp lv pdlqo| lqgxfhg e| wkh
ghfuhdvhv lq wkh wkuhh erwwrp ghflohv1 Djdlq/ qrwh wkh rxwolhu srvlwlrq ri wkh hljkw
77Wkh jxuhv duh lq wdeohv D18 dqg D19 ri wkh dsshqgl{1
5<ghfloh1
Figure 3a: Difference in IR(p)-values for PIT, indirect taxes and 
global system before the reform
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Figure 3b: Effect of the reform on  difference in IR(p)-values for 
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63Iru wkhvh erwwrp wkuhh dqg wrs wzr ghflohv/ wkh uhirup ri lqgluhfw wd{hv rqo|
vwuhqjwkhqv wkh uhvxowv ri wkh SLW uhirup1 Ryhudoo wkh fkdqjhv ehfdxvh ri wkh
lqgluhfw wd{ uhirup duh uhodwlyho| prghvw1 Dqg rqfh pruh wkh prqrwrqh sdwwhuq
ri lqfuhdvlqj jdlqv iru wkh xsshu ghflohv lv lqwhuuxswhg lq wkh hljkwk ghfloh1
Joredoo|/ lw lv fohdu wkdw wkh wd{ uhirup kdv pdlqo| hurghg wkh uhglvwulexwlyh
dfwlylw| lq wkh wrs wzr ghflohv dqg lq wkh erwwrp wkuhh ghflohv1 Ghflohv 7 wr :
duh uhodwlyho| xqdhfwhg dqg wkh hhfwv iru wkh hljkwk ghfloh duh/ wr sxw lw plogo|/
udwkhu el}duuh1 Dffruglqj wr wkh vljqlfdqfh whvwv/ wkh fkdqjhv iru wkh wrs ghflohv
duh qrw vljqlfdqwo| glhuhqw iurp }hur1 Khqfh zh frqfoxgh wkdw wkh glplqlvkhg
uhglvwulexwlyh lpsdfw ri wkh frpelqhg wd{ v|vwhp/ lv pdlqo| gxh wr wkh lpsdfw ri
wkh wd{ uhirup dw wkh erwwrp ri wkh glvwulexwlrq1
8171 Glhuhqfhv lq A-ER0fxuyhv
Wkh glhuhqfhv lq wkh A-ER0fxuyhv/ uh hfw wkh uhgxfwlrqv ru lqfuhdvhv lq wkh wd{
oldelolw| vkduhv/ dv frpsduhg wr wkh wd{ oldelolw| vkduhv ri d sursruwlrqdo wd{ v|vwhp
zlwk wkh vdph uhyhqxh1 Wkh vlwxdwlrq ehiruh wkh uhirup lv vkrzq lq jxuh 7d1 D
srvlwlyh jxuh qrz phdqv wkdw dq lqfrph jurxs vxffhhgv lq sxvklqj dzd| wklv
vkduh ri wrwdo wd{ oldelolw| wrzdugv rwkhu lqfrph jurxsv1 D qhjdwlyh jxuh phdqv
wkdw wkh wd{ oldelolw| vkduh lq wkh frxqwhuidfwxdo sursruwlrqdo v|vwhp zrxog eh
vpdoohu1
Wkh oldelolw| surjuhvvlrq ri SLW vkrzv xs lq d vkliwlqj ri wkh wd{ exughq iurp
wkh orzhvw vl{ ghflohv wr wkh irxu kljkhvw ghflohv1 Vlqfh lqgluhfw wd{hv +djdlq/ h{fhsw
iru wkh hljkwk ghfloh, uhyhdo wkh uhyhuvh sdwwhuq/ wkh joredo oldelolw| surjuhvvlrq
slfwxuh lv d vnlpphg yhuvlrq ri wkh SLW slfwxuh1 Exw wkh joredo sdwwhuq qhyhu
uhyhuvhv1
64Figure 4a: Difference in TR(p)-values for PIT, indirect taxes and 
global system before the reform
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Figure 4b: Effect of reform on Difference in TR(p)-values for 
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65Wkh SLW uhirup kdv hqkdqfhg oldelolw| surjuhvvlrq dw doo ghflohv1 Wkh erwwrp
ghflohv kdyh ixuwkhu lqfuhdvhg wkhlu vkduh ri wrwdo wd{ oldelolw| zklfk lv sxvkhg wr
kljkhu ghflohv1 Wkh irxu wrs ghflohv/ dqg hvshfldoo| wkh whqwk ghfloh/ kdyh ihow d
ixuwkhu lqfuhdvh lq wkh vkduh ri wkh wd{ exughq wkh| kdyh wr ehdu1 Wklv frqupv
rxu frqfoxvlrq ri vhfwlrq 8141 Wkh hurvlrq ri wkh uhglvwulexwlyh lpsdfw ri shuvrqdo
lqfrph wd{hv lv qrw gxh wr d ghfuhdvh lq oldelolw| surjuhvvlrq1 Txlwh wkh frqwudu|1
Lw fdq hqwluho| eh dwwulexwhg wr wkh orzhu dyhudjh wd{ udwh1
Iru lqgluhfw wd{hv/ wkh hhfw ri wkh uhirup rq oldelolw| uhjuhvvlylw| lv d elw
ohvv fohdu/ fhuwdlqo| iru wkh xsshu kdoi ri wkh glvwulexwlrq1 Wkh erwwrp kdoi ri
wkh glvwulexwlrq xqgrxewhgo| lv idfhg zlwk hqkdqfhg oldelolw| uhjuhvvlylw|1 Wkhlu
vkduh lq wkh wrwdo lqgluhfw wd{ uhyhqxh vwloo lqfuhdvhv1 Wkh jdlq ri wkh lqgluhfw wd{
uhirup lv pdlqo| wr eh irxqg lq wkh hljkwk dqg whqwk ghfloh1 Vlqfh wkh vljqlfdqfh
whvw uhyhdov wkdw wkh fkdqjhv dw wkh wrs duh qrw vljqlfdqw/ zh frqfoxgh wkdw wkh
lqfuhdvhg uhjuhvvlylw| ri wkh v|vwhp lv pdlqo| gxh wr wkh qhjdwlyh lpsdfw ri wkh
uhirup dw wkh orzhu hqg ri wkh glvwulexwlrq1
Iru wkh frpelqhg wd{ v|vwhp/ wkh frqfoxvlrq derxw oldelolw| surjuhvvlrq kdv
wr eh uhqhg1 Wkh surqrxqfhg sdwwhuq ri lqfuhdvhg oldelolw| surjuhvvlrq ehfdxvh
ri wkh SLW uhirup lv vhulrxvo| idghg rxw e| wkh hhfw ri lqgluhfw wd{hv1 Iru wkh
erwwrp ghfloh wklv hyhq ohdgv wr d ghfuhdvh lq oldelolw| surjuhvvlrq/ frpsduhg wr
wkh ehiruh uhirup vlwxdwlrq1 Rwkhuzlvh vdlg/ wkh erwwrp ghfloh ehduv d odujhu vkduh
ri wkh wrwdo wd{ exughq diwhu wkh uhirup1 Iru ghflohv 5 wr 9 wkh hqkdqfhg oldelo0
lw| surjuhvvlrq ri SLW vwloo grplqdwhv wkh slfwxuh1 Wkh irxu kljkhvw ghflohv fdq
frpshqvdwh sduwldoo| wkh lqfuhdvh lq oldelolw| surjuhvvlrq ri SLW e| wkh lqfuhdvhg
oldelolw| uhjuhvvlylw| ri wkh lqgluhfw wd{hv1
668181 Wkh lpsdfw ri wkh glhuhqw wd{ v|vwhpv rq srvw wd{ lqhtxdolw|
Li wkhuh lv uhudqnlqj/ wkh U-ER0ydoxhv/ suhvhqwhg deryh/ surgxfh d eldvhg hvwlpdwh
ri wkh lqhtxdolw| lpsdfw ri wkh glhuhqw wd{ v|vwhpv 1 Wkhuhiruh/ zh kdyh frpsduhg
wkh uhudqnlqj phdvxuh (ER zlwk wkh U-ER ydoxhv781 Vrphwlphv/ frqvlghudeoh
ydoxhv duh revhuyhg exw uhudqnlqj qhyhu ehfrphv wkdw odujh wkdw d vljq uhyhuvdo lq
wkh U-ER ydoxhv rffxuv1 Pruhryhu/ zh fdq qhyhu uhmhfw wkh k|srwkhvlv wkdw wkh
uhudqnlqj fxuyh lv htxdo wr }hur791 Wkhuhiruh/ zh fdq dovr xvh wkh U-ER ydoxhv wr
mxgjh wkh lpsdfw ri wkh glhuhqw wd{ uhirupv rq lqhtxdolw| ri srvw wd{ lqfrphv1
Wkh U-ER0fxuyhv ri wkh uhiruphg v|vwhpv duh dozd|v grplqdwhg e| wkhlu ehiruh
uhirup frxqwhusduwv7:1 Wkhuhiruh/ dv idu dv lqhtxdolw| uhgxfwlrq lv frqfhuqhg/ zh
whqg wr hydoxdwh wkh SLW dv zhoo dv wkh lqgluhfw wd{ uhirup/ dqg frqvhtxhqwo| wkh
mrlqw wd{ uhirup/ qhjdwlyho|1 Zlwk d {hg glvwulexwlrq ri suh0wd{ lqfrph/ srvw wd{
lqfrph lv glvwulexwhg pruh xqhtxdoo| wkdq ehiruh wkh uhirup1 Exw wkh uhirupv
rewdlq wklv txdolfdwlrq iru glhuhqw uhdvrqv1 Wkh SLW uhirup kdv lqfuhdvhg wkh
oldelolw| surjuhvvlrq ri wkh SLW v|vwhp1 Exw/ vlpxowdqhrxvo|/ wkh jryhuqphqw kdv
ghflghg wr uho| ohvv rq wklv surjuhvvlyh v|vwhp ri uhyhqxh froohfwlrq1 Khqfh/ wkh
srwhqwldo ehqhfldo hhfwv ri wkh pruh xqhtxdo glvwulexwlrq ri wkh wd{ oldelolwlhv
kdyh ehhq iruhjrqh e| d uhgxfwlrq ri wkh dyhudjh wd{ udwh1 Wkh lqgluhfw wd{
uhirup/ rq wkh rwkhu kdqg/ vwuhqjwkhqhg wkh oldelolw| uhjuhvvlylw| ri wkh lqgluhfw
wd{ v|vwhp1 Dw wkh vdph wlph/ rqh dovr froohfwv pruh wd{hv e| phdqv ri wklv
uhjuhvvlyh v|vwhp1
78Wkh ydoxhv ri wkh G+s, phdvxuh ehiruh dqg diwhu wkh uhirup duh lq wdeohv D1: dqg D1; ri wkh
dsshqgl{1
79Dw qrqh ri wkh qlqh srlqwv zh frxog uhmhfw wkh vxe qxoo 0 k|srwkhvlv wkdw wklv hvwlpdwh zdv
glhuhqw iurp }hur jlyhq wkh fulwlfdo ydoxh ri 51:;1
7:Doehlw qrw dozd|v lq d vljqlfdqw zd|1
6791 Frqfoxvlrq
Zh kdyh hydoxdwhg wkh glhuhqfhv ehwzhhq wkh Ehojldq shuvrqdo lqfrph wd{ +SLW,
v|vwhp dqg lqgluhfw wd{ v|vwhp ri 4<;; dqg 4<<61 Zlwklq wklv shulrg erwk wkh SLW
dqg wkh lqgluhfw wd{ v|vwhp kdyh ehhq uhiruphg frqvlghudeo|1 Wkh SLW uhirup
zdv yhu| pxfk lq olqh zlwk zkdw kdsshqhg lq rwkhu RHFG frxqwulhv1 Wkh wd{
edvh zdv eurdghqhg/ wrs udwhv zhuh uhgxfhg dqg wkh v|vwhp pryhg dzd| iurp
mrlqw wd{dwlrq ri pduulhg frxsohv lq wkh gluhfwlrq ri lqglylgxdo wd{dwlrq1 Wkh
lqgluhfw wd{ uhirup glvfdughg wkh udwhv ri 4:(/ 58( dqg 66( dqg lqfuhdvhg wkh
udwh ri 4<( wr 4<18(1 H{flvhv rq ixhov dqg wredffr surgxfwv zhuh lqfuhdvhg1 Dv
d frqvhtxhqfh/ ohvv uhyhqxh zdv froohfwhg yld wkh SLW v|vwhp zkloh wkh lqgluhfw
wd{ uhyhqxh lqfuhdvhg1 Vlqfh wkh fxw lq SLW zdv txdqwlwdwlyho| pruh lpsruwdqw
wkdq wkh lqfuhdvh lq lqgluhfw wd{hv/ wkh ryhudoo uhyhqxh ghfuhdvhg1
Wr hydoxdwh wkh mrlqw lpsdfw ri wkhvh uhirupv/ wkh wd{ oldelolwlhv ri erwk v|vwhpv
kdyh ehhq vlpxodwhg rq plfur gdwd vhwv1 Iru hdfk wd{ v|vwhp/ zh kdyh frpsduhg
wkh glvwulexwlrq ri htxlydolvhg suh0wd{ lqfrph zlwk wkh glvwulexwlrqv ri htxlydolvhg
srvw wd{ lqfrph dqg htxlydolvhg wd{ oldelolwlhv1 Wkhvh frpsdulvrqv kdyh ehhq
vxppdulvhg erwk zlwk lqgh{hv dqg Oruhq} dqg frqfhqwudwlrq fxuyhv1 Zh kdyh
dssolhg uhfhqwo| ghyhorshg vwdwlvwlfdo wrrov wr whvw zkhwkhu wkh lqgh{hv dqg fxuyhv
duh vljqlfdqwo| glhuhqw iurp }hur1 Rxu frqfoxvlrqv duh wkh iroorzlqj=
 Wkh srvlwlyh uhglvwulexwlyh lpsdfw ri wkh shuvrqdo lqfrph wd{ v|vwhp kdv
ehhq hurghg e| wkh wd{ uhirup1 Wkh qhjdwlyh uhglvwulexwlyh lpsdfw ri wkh
lqgluhfw wd{ v|vwhp lqfuhdvhg1 Hylghqwo|/ iru wkh mrlqw wd{ v|vwhp/ wklv
lpsolhv wkdw wkh uhglvwulexwlyh lpsdfw kdv dovr ghfuhdvhg1
 Wkhvh frqfoxvlrqv derxw wkh fkdqjh lq wkh uhglvwulexwlyh hhfw duh idluo|
68jhqhudo1 Hvwlpdwhv ri wkh uhohydqw Oruhq} dqg frqfhqwudwlrq fxuyhv dw qlqh
srlqwv vkrz wkdw wkh v|vwhpv ehiruh wkh uhirup dozd|v grplqdwh wkrvh diwhu
wkh uhirup lq whupv ri wkh uhglvwulexwlyh lpsdfw1
 Qrw doo ehiruh dqg diwhu uhirup U-ER0fxuyhv glhu iurp hdfk rwkhu vljqli0
lfdqwo| ryhu wkh hqwluh R0udqjh1 Exw/ wkh| glhu vljqlfdqwo| ryhu dw ohdvw
fhuwdlq udqjhv ri wkh glvwulexwlrq1 Khqfh/ lqglfhv zrxog dw ehvw lqglfdwh
d vwdwxv txr ru rwkhuzlvh d uhgxfwlrq lq wkh uhglvwulexwlyh lpsdfw ri wkh
uhvshfwlyh wd{ v|vwhpv1
 Wkh uhgxfwlrq lq wkh uhglvwulexwlyh hhfw ri wkh frpelqhg wd{ v|vwhp lv
pdlqo| gxh wr wkh qhjdwlyh lpsdfw ri erwk wkh uhirup ri SLW dqg lqgluhfw
wd{hv dw wkh erwwrp hqg ri wkh glvwulexwlrq1 Zlwk suh0wd{ lqfrph {hg/ dqg
jlyhq wkh fkdqjh lq wkh dyhudjh wd{ udwhv ehfdxvh ri wkh uhirup/ wkh erwwrp
wkuhh ghflohv duh wkh orvhuv ri wkh uhirup1 Wkh plggoh lqfrph fodvvhv duh
uhodwlyho| xqdhfwhg1 Wkh wzr wrs ghflohv duh wkh zlqqhuv ri wkh uhirup1
 Wkh SLW uhirup lqfuhdvhg wkh oldelolw| surjuhvvlrq ri wkh shuvrqdo lqfrph wd{
v|vwhp1 Wkh oldelolw| uhjuhvvlylw| ri lqgluhfw wd{hv kdv ehhq hqkdqfhg e| wkh
uhirup1 Vlqfh wkh SLW hhfw odujho| grplqdwhv wkh hhfw ri lqgluhfw wd{hv/
dovr wkh oldelolw| surjuhvvlrq ri wkh frpelqhg wd{ v|vwhp kdv lqfuhdvhg1
 Djdlq wkhvh frqfoxvlrqv duh idluo| jhqhudo1 Lq wkh fdvh ri SLW dqg lqgluhfw
wd{hv zh rewdlq grplqdqfh uhvxowv1 Iru wkh frpelqhg wd{ v|vwhp wkhuh lv
qr grplqdqfh1 Wkh oldelolw| surjuhvvlrq ghfuhdvhv iru wkh uvw ghfloh/ exw lv
idghg rxw e| wkh lqfuhdvh lq oldelolw| surjuhvvlrq iru doo wkh rwkhu ghflohv1 \hw/
wkh srlqw dw zklfk wkh ylrodwlrq lv revhuyhg lv qrw vljqlfdqwo| hvwlpdwhg1
69Wkh ehiruh dqg diwhu uhirup fxuyhv ri hdfk v|vwhp glhu vljqlfdqwo| ryhu d
frqvlghudeoh udqjh ri wkh glvwulexwlrq1
 Wkh uhudqnlqj frh!flhqwv gr qrw glhu vljqlfdqwo| iurp }hur1 Wkhuhiruh/
wkh fkdqjhv lq wkh uhglvwulexwlyh hhfw fdq dovr eh lqwhusuhwhg dv fkdqjhv lq
wkh uhgxfwlrq ri srvw wd{ lqfrph lqhtxdolw|1
 Wkh uhirup kdv uhgxfhg wkh srzhu ri wkh frpelqhg wd{ v|vwhp wr qduurz
srvw wd{ lqfrph lqhtxdolw|1 Dowkrxjk wklv uhgxfwlrq lv gxh wr d ghfuhdvh ri
erwk wkh srvlwlyh uhglvwulexwlyh hhfw ri SLW dqg dq lqfuhdvh ri wkh qhjdwlyh
uhglvwulexwlyh hhfw ri lqgluhfw wd{hv/ wklv rffxuv iru glhuhqw uhdvrqv lq erwk
v|vwhpv1 Vlqfh SLW ehfdph pruh surjuhvvlyh/ wkh ghfolqh lq wkh uhglvwulex0
wlyh hhfw lv hqwluho| gxh wr wkh orzhu dyhudjh wd{ udwh1 Iru lqgluhfw wd{hv/
erwk lqfuhdvlqj oldelolw| uhjuhvvlylw| dqg dq lqfuhdvlqj dyhudjh wd{ udwh zrun
wrjhwkhu wr dgyhuvho| dhfw wkh lqhtxdolw| ri srvw wd{ lqfrphv1
Suredeo| lw grhv qrw frph dv d vxusulvh wkdw lqgluhfw wd{hv ehfdph pruh uhjuhv0
vlyh1 Wkh kljkhvw YDW udwhv kdyh ehhq glvfdughg dqg h{flvhv kdyh ehhq lqfuhdvhg1
Exw wkh revhuydwlrqv derxw wkh SLW uhirup duh pruh lqwuljxlqj1 Ghvslwh wkh uhgxf0
wlrq ri wkh wrs udwhv dqg wkh pryh lqwr wkh gluhfwlrq ri pruh lqglylgxdo wd{dwlrq/
oldelolw| surjuhvvlrq lqfuhdvhg1 Wklv lvvxh fdq rqo| eh hoxflgdwhg e| surfhhglqj
wkurxjk wkh glhuhqw vwdjhv ri wkh SLW surfhvv ehiruh dqg diwhu wkh uhirup1 Lq
Ghfrvwhu/ Vwdqgdhuw/ Ydohqgxf dqg Ydq Fdps +5333, zh vnhwfk wkh frqwulexwlrqv
pdgh e| ghgxfwlrqv/ wd{ udwhv dqg wd{ fuhglwv/ wr wkh qdo uhglvwulexwlrq ri wd{
oldelolwlhv ehiruh dqg diwhu wkh uhirup1
6:Uhihuhqfhv
^4` Dxhuedfk/ D1M1 dqg Vohpurg/ M1/ 4<<:1 Wkh Hfrqrplf Hhfwv ri wkh Wd{
Uhirup Dfw ri 4<;9/ Mrxuqdo ri Hfrqrplf Olwhudwxuh/ Yro1 [[[Y/ 8;<0965
^5` Ehdfk/ F1 dqg Gdylgvrq/ U1/ 4<;61 Glvwulexwlrqdo0Iuhh Vwdwlvwlfdo Lqihuhqfh
zlwk Oruhq} Fxuyhv dqg Lqfrph Vkduhv/ U h y l h zr iH f r q r p l fV w x g l h v /8 3 /
:560:68
^6` Elvkrs/ M1/ Fkrz/ N1 dqg Irupe|/ M1/ 4<<71 Whvwlqj Iru Pdujlqdo Fkdqjhv lq
Lqfrph Glvwulexwlrqv Zlwk Oruhq} dqg Frqfhqwudwlrq Fxuyhv/ Lqwhuqdwlrqdo
Hfrqrplf Uhylhz/ Yro1 68/ Qr1 5/ 7:<07;;
^7` Elvkrs/ M1/ Fkrz/ N1/ Irupe|/ M1 dqg Kr/ F1/ 4<<:1 Glg Wd{ Uhirup Uhgxfh
Dfwxdo XV Surjuhvvlylw|B Hylghqfh iurp wkh Wd{sd|hu Frpsoldqfh Phdvxuh0
phqw Surjudp/ Lqwhuqdwlrqdo Wd{ dqg Sxeolf Ilqdqfh/7 /4 : : 0 4 < :
^8` Elvkrs/ M1/ Irupe|/ M1 dqg ]khqj/ E1/ 4<<;1 Lqihuhqfh Whvwv iru Jlql0Edvhg
Wd{ Surjuhvvlylw| Lqgh{hv/ Mrxuqdo ri Exvlqhvv ) Hfrqrplf Vwdwlvwlfv/Y r o 1
49/ Qr1 6/ s1 6550663
^9` Gdylgvrq/ U1 dqg Gxforv/ M1\1/ 4<<:1 Vwdwlvwlfdo Lqihuhqfh iru wkh Phdvxuh0
phqw ri wkh Lqflghqfh ri Wd{hv dqg Wudqvihuv/ Hfrqrphwulfd/ 98+9,/ 47860
4798
^:` Ghfrvwhu/ D1/ 4<<81 D plfurvlpxodwlrq prgho iru Ehojldq lqgluhfw wd{hv zlwk
d fduerq0hqhuj| wd{ looxvwudwlrq iru Ehojlxp/ Wlmgvfkuliw yrru Hfrqrplh hq
Pdqdjhphqw/ 73/ 4660489
6;^;` Ghfrvwhu/ D1/ Ghokd|h/ S1 dqg Ydq Fdps/ J1/ 4<<91 Xvhuv Jxlgh iru
Dvwhu1 D plfurvlpxodwlrq prgho iru lqgluhfw wd{hv Yhuvlrq 5/ Sxeolf Hfr0
qrplfv Uhvhdufk Sdshu Qu1 7;/ Ohxyhq= Fhqwuxp yrru Hfrqrplvfkh Vwxglîq/
Ndwkrolhnh Xqlyhuvlwhlw Ohxyhq
^<` Ghfrvwhu/ D1/ Vwdqgdhuw/ L1/ Ydohqgxf/ F1 dqg Ydq Fdps/ J1/ 4<<;1 Hydox0
dwlrq ri vlpxowdqhrxv uhirupv lq shuvrqdo lqfrph wd{hv dqg lqgluhfw wd{hv=
Ehojlxp 4<;;04<<6/ Ilqdo Uhsruw G1Z1W1F1 Surmhfw SH2YD23:/ Ohxyhq=
Fhqwuxp yrru Hfrqrplvfkh Vwxglîq/ Ndwkrolhnh Xqlyhuvlwhlw Ohxyhq
^43` Ghfrvwhu/ D1 dqg Ydq Fdps/ J1/ 53331 Wkh Xqlw ri Dqdo|vlv lq Plfurvlpx0
odwlrq Prghov iru Shuvrqdo Lqfrph Wd{hv= Ilvfdo Xqlw ru Krxvhkrog/ iruwk0
frplqj lq Vxwkhuodqg/ K1/ Plwwrq/ O1 dqg Zhhnv/ P1/ +hgv1,/ Plfurvlpxodwlrq
lq wkh Qhz Ploohqlxp= Fkdoohqjhv dqg Lqqrydwlrqv/ Fdpeulgjh= Fdpeulgjh
Xqlyhuvlw| Suhvv1
^44` Ghfrvwhu/ D1 / Vwdqgdhuw/ L1/ Ydohqgxf/ F1 dqg Ydq Fdps/ J1/ 53331 Zkdw
pdnhv Shuvrqdo Lqfrph Wd{hv Surjuhvvlyh/ Sxeolf Hfrqrplfv Uhvhdufk Sd0
shu GSV 3303;/ Ohxyhq= Fhqwuxp yrru Hfrqrplvfkh Vwxglîq/ Ndwkrolhnh
Xqlyhuvlwhlw Ohxyhq
^45` Gxforv/ M0\1/ 4<<61 Surjuhvvlylw|/ Uhglvwulexwlrq/ dqg Htxlw|/ zlwk Dssol0
fdwlrq wr wkh Eulwlvk Wd{ dqg Ehqhw V|vwhp/ Sxeolf Ilqdqfh2Ilqdqfhv
Sxeoltxhv/ Yro1 7;+6,/ 6830698
^46` Gxforv/ M0\1/ 4<<:1 Wkh dv|pswrwlf glvwulexwlrq ri olqhdu lqglfhv ri lqhtxdo0
lw|/ surjuhvvlylw| dqg uhglvwulexwlrq/ Hfrqrplfv Ohwwhuv/ 87/ 8408:
6<^47` Gxforv/ M0\1/ iruwkfrplqj1 Jlql Lqglfhv dqg wkh Uhglvwulexwlrq ri Lqfrph/
Lqwhuqdwlrqdo Wd{ dqg Sxeolf Ilqdqfh
^48` Irupe|/ M1/ Vplwk/ Z1 dqg Wklvwoh/ S1/ 4<<31 Wkh Dyhudjh Wd{ Exughq
dqg wkh Zhoiduh Lpsolfdwlrqv ri Joredo Wd{ Surjuhvvlylw|/ Sxeolf Ilqdqfh
Txduwhuo|/Y r o 14 ; /Q r 14 /6 0 5 7
^49` Jlohv/ F1/ dqg Mrkqvrq/ S1/ 4<<71 Wd{ Uhirup lq wkh XN dqg Fkdqjhv lq
wkh Surjuhvvlylw| ri wkh Wd{ V|vwhp/ 4<;80<8/ Ilvfdo Vwxglhv/y r o 14 8 /q r 16 /
970;9
^4:` Ndnzdql/ Q1/ 4<::1 Phdvxuhphqw ri wd{ surjuhvvlylw|= dq lqwhuqdwlrqdo frp0
sdulvrq/ Hfrqrplf Mrxuqdo/ ;:/ :40;3
^4;` Ndnzdql/ Q1/ 4<;91 Dqdo|vlqj Uhglvwulexwlrq Srolflhv= D vwxg| Xvlqj Dxv0
wudoldq Gdwd/ Fdpeulgjh= Fdpeulgjh Xqlyhuvlw| Suhvv
^4<` Odpehuw/ S1/ 4<<61 Wkh Glvwulexwlrq dqg Uhglvwulexwlrq ri Lqfrph/ D Pdwk0
hpdwlfdo Dqdo|vlv/ vhfrqg hglwlrq/ Pdqfkhvwhu= Pdqfkhvwhu Xqlyhuvlw| Suhvv
^53` Phvvhuh/ N1/ 4<<;1 Wkh Wd{ V|vwhp lq Lqgxvwuldol}hg Frxqwulhv/ Qhz \run=
R{irug Xqlyhuvlw| Suhvv
^54` Pf Oxuh/ F1H1 Mu1 dqg ]rgurz/ J1U1/ 4<;:1 Wuhdvxu| L dqg wkh Wd{ Uh0
irup Dfw ri 4<;9= Wkh Hfrqrplfv dqg Srolwlfv ri Wd{ Uhirup/ Mrxuqdo ri
Hfrqrplf Shuvshfwlyhv/ 4+4,/ 6:08;
^55` Plqlvwhulh ydq Ilqdqflîq/ 4<<71 Frqmxqfwxxuqrwd/ Euxvvho= Vwxglh hq Grfx0
phqwdwlhglhqvw ydq khw Plqlvwhulh ydq Ilqdqflîq
73^56` Siçkohu/ Z1/ 4<;:1 Uhglvwulexwlyh Hhfwv ri Wd{ Surjuhvvlylw|= Hydoxdwlqj D
Jhqhudo Fodvv ri Djjuhjdwh Phdvxuhv/ Sxeolf Ilqdqfh2Ilqdqfhv Sxeoltxhv/
Yro1 75+4,/ 4063
^57` Uh|qrogv/ P1 dqg Vprohqvn|/ H1/ 4<::1 Sxeolf H{shqglwxuhv/ Wd{hv/ dqg wkh
Glvwulexwlrq ri Lqfrph= Wkh Xqlwhg Vwdwhv/ 4<83/ 4<94/ 4<:31 Qhz \run=
Dfdghplf Suhvv
^58` Urgjhuv/ Z1/ 4<;71 Dq Hydoxdwlrq ri Vwdwlvwlfdo Pdwfklqj/ Mrxuqdo ri Exvl0
qhvv ) Hfrqrplf Vwdwlvwlfv/ Yro1 5/ Qr1 4/ <40435
^59` Vhehu/ J1/ 4<::1 Olqhdu Uhjuhvvlrq Dqdo|vlv/ Qhz \run= Mrkq Zloh| ) Vrqv
^5:` Vloehu/ M1/ 4<<71 Lqfrph Uhglvwulexwlrq/ Wd{ Vwuxfxwxuh/ dqg wkh Phdvxuh0
phqw ri Wd{ Surjuhvvlylw|/ Sxeolf Ilqdqfh Txduwhuo|/ Yro1 55/ Qr1 4/ ;90435
^5;` Vloyhupdq/ E1/ 4<;91 Ghqvlw| Hvwlpdwlrq= iru Vwdwlvwlfv dqg Gdwd Dqdo|vlv/
Orqgrq= Fkdspdq dqg Kdoo
^5<` Vrpphukdoghu/ U1/ 4<<51 Gxwfk Wd{ Vlpsolfdwlrq= Xqltxh lq dq Lqwhuqd0
wlrqdo VhwwlqjB/ Mrxuqdo ri Hfrqrplf Sv|fkrorj|/ 46+7,/ 8<:093:
^63` Vwdqgdhuw/ L1 hq Ydohqgxf/ F1/ 4<<91 Khw Plfur0VlpxodwlhPrgho ydq gh Shu0
vrqhqEhodvwlqj lq Ehojlî= VLUh/ Uhvhdufk Sdshu qu 4/ Euxvvho= Vwxglh0 hq
Grfxphqwdwlhglhqvw ydq khw Plqlvwhulh ydq Ilqdqflîq
74:1 Dsshqgl{
75767778797:7;7<